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Antimicrobial resistance: A silent progressive 
pandemic
“Antimicrobials consist of medicines such as antibiotics, 
antivirals, antifungals, and antiparasitic which are 
used to prevent and treat infections in humans, 
animals, and plants.”[1] According to the World Health 
Organization (WHO), “Antimicrobial Resistance (AMR) 
occurs when bacteria, viruses, fungi, and parasites 
change over time and no longer respond to medicines 
making infections harder to treat and increasing the risk 
of disease spread, severe illness and death. As a result 
of drug resistance, antibiotics and other antimicrobial 
medicines become ineffective and infections become 
increasingly difficult or impossible to treat.”[1]

The rapid global spread and increased prevalence of 
COVID‑19 cases prompted the WHO to declare the 
disease as pandemic on March 11, 2020.[2] We are in the 
mid of novel coronavirus pandemic (2020–present), 
which is the most significant health crisis since the 
H1N1 swine flu pandemic (2009) and Dengue virus 
epidemic (2021).[3] Draconian measures have been taken 
worldwide to combat this public health event and try 
to slacken the spread of the virus.[4] Apart from the 
pandemic, AMR has become a constant threat to the 
global economy and health issues over the past several 
years.[3]

To combat the public health crisis, the various 
governments have published guidelines related to 
COVID‑19 management for hospital inpatient setting.[3,5] 
In particular, for the infection prevention and control, it 
is recommended that for any quarantined COVID‑19–
positive patient or a suspect with SARS‑CoV‑2 infection, 
precautions should be taken against direct contact 
with potential contaminated surfaces, aerosols, and 
droplets with extra vigilance on hygiene, sterilization, 
and antimicrobial stewardship practices in health‑care 
setting.[5] Although these practices have helped reduce 
the spread of the virus, the burden of AMR has increased 
significantly.[6]

At the beginning of the outbreak and before the 
pandemic was declared, data regarding bacterial 
infections in COVID‑19 patients were minimal. Few 
studies have revealed that COVID‑19 patients contract 
secondary bacterial infection, quantifying to around 
1%–10%.[3] This was in comparison to the previous 
H1N1 pandemic when 12%–19% of admitted patients 

with pneumonia contracted secondary bacterial 
co‑infection.[7] Furthermore, many studies were 
conducted that showed that COVID‑19 disease and 
bacterial infection appeared to be interrelated in severity 
of COVID‑19 infection. A UK study with a sample size of 
836 patients with SARS‑CoV‑2 infection has shown that 
3.2% of these cases had bacterial co‑infection, especially 
in those with early COVID‑19 hospitalization, i.e., day 
0–5 postadmission.[8]

Despite the relatively low reported secondary infection, 
there is comparatively increased antibiotic consumption 
to treat COVID‑19 patients. However, the inappropriate 
use or overuse of antibiotics acted as a significant 
driver for the emergence of AMR.[9] The prime culprits 
for hospital‑acquired infections worldwide are the 
so‑called ESKAPE pathogens – Enterococcus faecium, 
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter 
baumannii, Pseudomonas aeruginosa, and Enterobacter 
species.[10] A meta‑analysis study with 3338 cases 
across 24 studies including both inpatient isolation and 
critical care COVID‑19 patients reported that 71.9% of 
COVID‑19 patients received antibiotics (95% confidence 
interval [CI] 56.1%–87.7%) as treatment.[11]

C‑reactive protein is a biomarker typically elevated in 
bacterial infections and not in viral infections but is raised 
in patients with COVID‑19.[7] The blood investigations 
revealed increased C‑reactive protein levels and 
procalcitonin in patients with positive SARS‑CoV‑2 virus, 
which ultimately led the physicians to empirically use 
antibiotics to treat COVID‑19 patients.[7,12] A study from 
Wuhan depicted analysis of 191 adult COVID‑19 patients 
during hospital admission, which consisted of both 
nonsurvivors and survivors of the disease who were 
found to have sepsis as the most frequently observed 
complication.[13] Another meta‑analysis study reported 
that there is a disparity in bacterial co‑infection levels 
where the overall proportion of COVID‑19 patients in the 
intensive care unit was 14% (95% CI 5%–26%, n = 204) 
compared to 4% of COVID‑19 patients from inpatient 
hospitalization and outpatient attendance (95% CI 
1%–9%, n = 1979).[14] Around 45% of the patients receive 
antibiotic treatment to prevent secondary infection.[3] 
The practice of empiric antibacterial prescription has the 
potential to escalate an already worrisome public health 
burden of AMR.
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The second reason is that the use of antimicrobial soaps 
and disinfectants by the community and the hospital has 
excessively increased over this pandemic period. These 
products contain biocides that are antimicrobials and 
further lead to the emergence of AMR.[3] Interestingly, 
more than half of the antimicrobials produced across 
the continent are used in the practice of livestock 
production.[6] Animals are administered low‑dose 
antibiotics over a prolonged time to promote growth 
which has encouraged AMR emergence. AMR organisms 
present in animals get transmitted to humans via 
meat products and contact with personnel working in 
production process.[6]

While a viral pandemic has an immediate impact, 
AMR has a prolonged impact which has the potential 
to escalate deaths due to various other diseases. More 
than half of COVID‑19–deceased patients had fungal 
and bacterial co‑infections, while some deaths were 
due to AMR. It was observed that a large number of 
death in past pandemics were associated with AMR.
[15] Figure 1 depicts the determinants of AMR in the 
past, present, and future pandemics at all levels of 
society which have interrelated and interdependent 
factors.[6] Studies have estimated 1.27 million deaths 
in 2019 which positions just behind mortality due to 
COVID‑19 and tuberculosis, which almost amounts 
to death due to HIV (680,000) and malaria (627,000) 
worldwide.[15,16]

Beyond the scope of this review, there is also evidence 
of viral and fungal co‑infections in COVID‑19 patients. 
Further research is necessary to validate these findings 

beyond the COVID‑19 pandemic for augmented control 
of AMR. Furthermore, the WHO recommends that 
“Antimicrobial therapy should be assessed daily for 
de‑escalation.”[1] It is hoped that valuable lessons can be 
drawn from the COVID‑19 pandemic.
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A retrospective study at a tertiary 
care center in North India: 
Epidemiological, clinical characteristics 
and comorbidities among deceased 
patients with COVID 19 infection
Poonam Gupta, Anubha Srivastava, Sujit Kumar, Siddhartha Pandey, 
Virey Vireshwr Goyal

Abstract:
BACKGROUND AND AIM: To describe epidemiological, clinical characteristics and comorbidities 
among deceased patients with COVID‑19.
MATERIALS AND METHODS: Retrospective study among deceased patients with COVID‑19 
infection at SRN Hospital MLN Medical College a Tertiary Care Centre for COVID 19, Prayagraj (U. 
P) India. The study included patients who succumbed to COVID‑19 between May 5, 2020 and 
February 8, 2021.
RESULTS: A total of 497 patients were taken in the study. Mean age was 59.07 years with majority 
of them being males 350 (71%) and 147 (29%) females. The mean duration of illness was 5.9 days. 
The most common symptoms were breathlessness 472 (94.9%) and fever 383 (77%). Diabetes (48%) 
and hypertension (42%) were the most common comorbidities among the deceased. At the time of 
presentation, 328 (66%) patients had heart rate >100/min and 461 (92.8%) patients had respiratory 
rate >24/min. Mean oxygen saturation was 69%. The mean duration of hospitalisation is 4.7 days.
CONCLUSION: Majority of the patients who contracted the illness and died due to COVID‑19 were 
elderly, males with diabetes and hypertension. At the time of presentation, the majority had respiratory 
distress of acute onset. Elderly population with comorbidities are more prone to disease and have 
higher chances of respiratory failure and death.
Keywords:
COVID‑19, epidemiological, North India

Introduction

The 2019‑nCoV causing an ongoing 
outbreak of respiratory illness called 

novel coronavirus pneumonia which has 
infected many populations till date. The 
WHO subsequently recommended as 
COVID‑19. The WHO declared COVID‑19 
as a global health emergency at the end 
of January 2020. Even though the virus 

is causing mild disease in many, the 
course of illness may be severe, leading to 
hospitalization and even death in the elderly 
or those with comorbid conditions.[1]

Materials and Methods

This study was conducted in Swaroop Rani 
Hospital, MLN Medical College, Prayagraj, 
Uttar Pradesh which is a tertiary care center 
dedicated to COVID‑19. It was a retrospective 
observational study. The epidemiological 
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and clinical features of patients presenting to this 
centre between May 5, 2020 and February 8, 2021, were 
recorded. A total of 497 patients admitted in COVID 
ICU SRN Hospital who died during the hospital stay 
were taken in this study. Patients were diagnosed to 
have COVID‑19 by reverse transcription‑polymerase 
chain reaction at the Department of microbiology MLN 
Medical College, Prayagraj or referred from other 
facilities.

Results

A total of 497 patients who succumbed to COVID‑19 were 
taken in this study. The mean age was 59.07 years [Table 1] 
and there was a male (71%) preponderance among the 
study population [Figure 1a]. Majority of patients were 
elderly, 61–80 years of age group (43.9%) [Figure 1b]. 
The mean duration of illness was 5.9 days [Figure 1c]. 
The most common symptoms at the time of presentation 
were breathlessness (94.9%) and fever (77%) followed by 
cough (34.8%), myalgia, and fatigue (25.7%) [Figure 2d].

The mean duration of hospitalization was 4.7 days 
[Figure 2e].

Among clinical parameters [Table 2], majority (66%) of 
patients had tachycardia (heart rate >100/min) [Figure 2a]. 
Most of the patients who presented to the hospital had 
respiratory rate >24/min (92.8%) [Figure 2b] and mean 
oxygen saturation of 69% at room air [Figure 2c]. The 
most common comorbidities among the deceased 

were diabetes (48%) and hypertension (42%) followed 
by chronic kidney disease (25%), coronary artery 
disease (7%), and COPD (11.7%) [Figure 1d].

Discussion

The following set of epidemiological and clinical data of 
497 patients provides an overview of a suspected group 
of population which were severely affected by Severe 
acute respiratory syndrome coronavirus 2 and will 
further aid in laying down strategies for prevention and 
management of this ongoing epidemic. In this study, 
it could be observed that the majority of patients were 
elderly in the age group of 61–80 years (43.9%). There 
was a male preponderance which accounted for 71% 
of the total, similar findings were reported by Grasselli 
et al.[2] from Italy among 1591 patients infected with 
COVID‑19 where 82% of the patients were male. The 
most common symptoms at the time of presentation 
were breathlessness (94.9%) and fever (77%) followed 
by cough (34.8%), myalgia and fatigue (25.7%), Bhandari 
et al.[3] in their study observed Fever (48%) as the most 
common symptom followed by cough and shortness 
of breath. Diabetes (48%) and hypertension (42%) 
were the most common comorbidities among the 
deceased followed by chronic kidney disease (25%), 
coronary artery disease (7%) and COPD (11.7%). In a 
similar study published in New York by Richardson 
et al.[4] among 5700 patients hospitalised with COVID 
19 infection, the most common comorbidities 
were hypertension (56.6%), obesity (41.7%), and 
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diabetes (33.8%).[3] The mean duration of illness at 
the time of admission was 5.9 days supported by the 
study done by Zhao et al.[5] on 77 patients with a median 
time of illness onset to the admission of 5 days. It is 
evident from the data in this study that majority of 
the patients had tachycardia (66%), increased rate of 
breathing (92.8%), and mean oxygen saturation of 69% 
at the time of presentation. From our understanding 
from this study, it could be perceived that elderly males 
with comorbidities were at higher risk of contracting 
the severe disease.

Conclusion

The present study provides an insight into various 
epidemiological and clinical parameters of patients 
who succumbed to COVID‑19. It could be observed that 
elderly patients with comorbidities were more prone 
to contracting the virus and had a more severe disease 
progression. There was a male preponderance among 
deceased. This study provides an insight to lay down 
preventive strategies and the development of more 
severe diseases among the population at risk.
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Table 1: Baseline characteristics (n=497)
Characteristics n (%)
Male 350 (71)
Female 147 (29)
Age (years)

<20 6 (1.2)
21‑40 58 (11.6)
41‑60 187 (37.6)
61‑80 216 (43.9)
>80 30 (5.7)

Mean age±SD 59.07±14
Duration of illness (days)

1‑3 138 (27.7)
4‑6 172 (34.6)
7‑9 110 (22.1)
>10 77 (15.6)

Mean duration of illness (days)±SD 5.9±2.1
Comorbidities

Diabetes mellitus 239 (48)
Hypertension 208 (42)
Chronic kidney disease 124 (25)
Coronary artery disease 35 (7)
Chronic obstructive pulmonary disease 58 (11.7)
Chronic liver disease 28 (4.9)

SD=Standard deviation
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Take home message
Elderly male patients who have comorbidities are 
at higher risk of developing severe disease. Another 

proposed reason for developing a more severe disease 
can be a delay in seeking medical attention as evident 
from a mean duration of illness of 5.9 days during this 
pandemic.
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<1 182 (36.6)
1‑5 253 (51)
>5 62 (12.4)

Mean duration of hospitalisation (days)±SD 4.7±1.4
SD=Standard deviation
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Thyroid profile in patients of liver 
cirrhosis and correlation with severity 
and etiology of liver disease
Smriti Singh, Sharad Kumar Maurya, Anubha Varma

Abstract:
INTRODUCTION: Thyroid disease has been observed to be associated with liver injuries or deranged 
liver function. This study was conducted to study thyroid dysfunction in patients of liver cirrhosis and 
any association between severity of liver cirrhosis and thyroid profile.
MATERIALS AND METHODS: In this case‑control study, liver cirrhosis patients aged >18 years with 
evidence of hepatocellular dysfunction with portal hypertension compared with apparently healthy 
age‑gender matched. Data were collected on a semistructural questionnaire with general physical 
and systemic examinations, including thyroid examination. The etiology of disease was ascertained 
on the basis of clinical examination and investigation.
RESULTS: The study included 72 case (70.8% male and 29.2% female) and equal number of 
control participants. Controls as compared to cases had free triiodothyronine (fT3) (2.45 ± 0.40 vs. 
1.60 ± 0.50 pg/ml) and free tetraiodothyronine (fT4) (1.26 ± 0.21 vs. 1.15 ± 0.48 ng/ml). 
Thyroid‑stimulating hormone (TSH) value of cases were 3.61 ± 0.95 µIU/ml and controls were 
3.01 ± 0.66 µIU/ml.
CONCLUSIONS: Liver disease cases as compared to controls had significantly lower fT3 levels 
and significantly higher TSH levels. Mortality rate of liver disease cases with thyroid dysfunction was 
also found to be significantly higher.
Keywords:
fT3, fT4, liver cirrhosis, thyroid dysfunction; thyroid‑stimulating hormone

Introduction

Liver plays an important role in the 
metabolism of thyroid hormones, as it is 

the most important organ in the peripheral 
conversion of tetraiodothyronine (T4) to 
triiodothyronine (T3) by type I iodinase 
resulting in 5’ deiodination of T4.[1] 
Moreover, it is involved in the conjugation 
and circulation of thyroid hormones by the 
synthesis of thyroid‑binding proteins.[1,2] 
On the contrary, thyroid hormones have 
multiple effects on liver function, including 
st imulation of  enzymes regulating 
lipogenesis and lipolysis as well as oxidative 

processes.[3,4] Some of the lipogenic enzymes 
that are regulated are malic enzyme, 
glucose‑6‑phosphate dehydrogenase, and 
fatty acid synthase. Thus, the nature of 
relationship between the thyroid and liver 
is a mutual one with each one affecting the 
function of other. Evidence of an association 
between chronic diseases of the liver and 
thyroid alterations has often been reported.[5] 
However, most of the time, this association 
is traced among liver cirrhosis patients and 
other conditions are ignored. Recent studies 
have traced a reverse relationship between 
thyroid dysfunction and liver disease 
too.[6,7] Given this bidirectional relationship, 
it is of interest to understand and evaluate 
the relationship between liver disease 
and thyroid functions under all possible 
conditions. Hence, the present study was 
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planned with an aim to study thyroid dysfunction in 
cirrhosis of the liver and to correlate it with severity and 
etiology of liver disease.

Aims and objective
1. Evaluation of thyroid function in patients of cirrhosis 

of the liver
2. To find out the correlation of thyroid function with 

clinical profile and biochemical parameters of severity 
of liver cell dysfunction in patients of liver cirrhosis

3. To correlate etiology of liver cell dysfunction and 
derangements of thyroid profile.

Materials and Methods

This case‑control study was conducted in the Department 
of Medicine, SRN Hospital affiliated to MLN Medical 
College, Prayagraj. A total of 72 liver cirrhosis 
patients (case) and equal number (72) of healthy controls 
were included in this study,

Inclusion criteria
Case
All patients with cirrhosis of liver aged >18 years with 
evidence of hepatocellular dysfunction and portal 
hypertension as evident clinically and by portal vein 
diameter >13 mm on ultrasonography (USG) and 
presence of esophageal varices on endoscopy or evidence 
of cirrhosis of the liver on fibro scan

Control
Apparently, healthy age‑and sex‑matched individuals 
of age >18.

Exclusion criteria
Known cases of thyroid disorder without liver cirrhosis, 
patient with a history of organ failure, cancer, radio 
or chemotherapy, individual with active infection, 
nephrotic syndrome, pregnancy, and history of drugs 
intake (amiodarone, NSAIDs, etc.).

Study period
The study period was from January 2019 to March 2020.

Ethical aspects
The protocol for the study was approved by the ethical 
and research committee. Data were collected only after 
the patient informed and written consent.

Diagnostic tool
The diagnosis of cirrhosis was based on the case history, 
clinical examination, biochemical, endoscopic and 
ultrasound findings, and elastography. The functional 
severity of the liver injury was determined on the basis 
of the Child‒Pugh‒Turcotte (CPT) grading system and 
Model for End‑Stage and Liver‑Stage Disease (MELD). 

The etiology of cirrhosis was determined on the 
basis of case history and biochemical tests. Thyroid 
function test was done by electrochemiluminescence 
immunoassay. Normal range of thyroid parameters 
were fT3 = 1.71–3.71 pg/ml, fT4 = 0.70–1.48 ng/ml, and 
thyroid‑stimulating hormone (TSH) = 0.5–4.94 µIU/ml.

Statistical analysis
The statistical analysis was done using the SPSS (Statistical 
Package for the Social Sciences) version 21.0 statistical 
analysis Software. The values were represented in 
number (%) and mean ± standard deviation.

Results

A total of 72 liver cirrhosis cases (51 males and 21 females) 
and 72 apparently healthy controls (51 males and 
21 females) were included in the final analysis. The mean 
age was 49.22 ± 7.22 years for cases and 49.14 ± 6.27 years 
for controls. Controls as compared to cases had 
higher free T3 (fT3) (2.45 ± 0.40 vs. 1.60 ± 0.50 pg/ml) 
and free T4 (fT4) (1.26 ± 0.21 vs. 1.15 ± 0.48 ng/ml), 
although the difference was significant only for free 
T3. On the contrary, TSH values of cases were found 
to be significantly higher as compared to that of 
controls (3.61 ± 0.95 vs. 3.01 ± 0.66 µIU/ml) [Table 1]. 
Low T3 syndrome and hypothyroidism were common 
thyroid disorders (25.0% and 18.1%), normal thyroidal 
illness syndrome with low T4 and high T4 were observed 
among 16.7% and 13.9% cases, whereas out of 72 controls, 
65 (90.3%) did not have any abnormality in thyroid 
functions. Only 7 (9.7%) cases were diagnosed as normal 
thyroidal illness syndrome with high T4 abnormality. 
The difference in thyroid dysfunctions between cases and 
controls was found to be significant statistically [Table 2].

A subsequent decline with severity of liver disease 
according to CPT score was observed in fT3 and fT4 
levels, while a subsequent increment in TSH with severity 
of liver disease was observed. However, the association 

Table 1: Comparison of thyroid function parameters 
between cases and controls
Examined 
characteristic

Mean±SD/n (%) P
Cases (n=72) Controls (n=72)

fT3 (pg/ml) 1.60±0.50 2.45±0.40 <0.001*
Below normal 45 (62.5) 0 <0.001*
Normal 27 (37.5) 72 (100.0)

fT4 (ng/ml) 1.15±0.48 1.26±0.21 0.072
Below normal 17 (23.6) 0 <0.001*
Normal 41 (56.9) 65 (90.3)
Above normal 14 (19.4) 7 (9.7)

TSH (μIU/ml) 3.61±0.95 3.01±0.66 <0.001*
Normal 59 (81.9) 72 (100.0) <0.001*
Above normal 13 (18.1) 0

*Significant (P<0.05). SD=Standard deviation, fT3=Free triiodothyronine, 
fT4=Free tetraiodothyronine, TSH=Thyroid‑stimulating hormone
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of severity of liver disease was found to be significant 
only for fT3 levels while a significant increment in 
proportion of cases with thyroid dysfunction was 
observed with increase in severity of the disease, i.e., 
Category A (16.7%), Category B (69.4%), and Category 
C (90.0%) [Table 3]. A subsequent significant decline with 
increase in mortality risk (MELD) was observed in fT3 
levels, and this association was found to be significant 
statistically. Association of mortality risk with fT4 levels 
and TSH levels were not found to be significant. Although 
an increment in proportion of cases with thyroid 
dysfunction with increase in mortality risk was observed, 
i.e., very low risk followed by mild risk, moderate 
risk, and very high risk (42.9%, 73.8%, 77.8%, and 
100.0%), this association was not found to be significant 
statistically [Table 4]. On comparing the fT3, fT4, and 
TSH levels of cases with different etiology (alcoholic 
liver disease 51.38%, hepatitis B 25%, hepatitis C 
9.73%, nonalcoholic fatty liver disease [NAFLD] 12.5%, 
and Wilson’s disease 1.39%), all the thyroid function 
parameters were found to be comparable for different 
etiologies and difference in proportion of cases with 
thyroid dysfunction in different etiology group were 
also found to be statistically insignificant.

Discussion

In the present study, observed mean fT3, fT4, and TSH 
levels as 1.60 ± 0.50 pg/ml, 1.15 ± 0.48 ng/ml, and 
3.61 ± 0.95 µIU/ml, respectively, in cases as compared 
to 2.45 ± 0.40 pg/ml, 1.26 ± 0.21 ng/ml, and 
3.01 ± 0.66 µIU/ml, respectively, in controls. However, 
only differences in fT3 and TSH levels were found 
to be significant. Similarly, Vincken et al.[8] reported 

that the mean fT3 and fT4 was significantly lower in 
cases (2.80 ± 0.59 ng/L and 11.80 ± 1.92 ng/L) as compared 
to controls (3.30 ± 0.45 ng/L, 13.00 ± 1.57 ng/L). 
Moreover, the mean TSH was not significantly 
different between cases (1.60 ± 0.74 mIU/L) and 
controls (1.77 ± 1.23 mIU/L). In another study, Punekar 
et al.[9] observed mean fT3, fT4, and TSH levels as 
1.95 ± 0.57, 1.27 ± 0.54, and 4.09 ± 1.70, respectively, 
in cases as compared to 3.13 ± 0.59, 1.86 ± 0.36, and 
3.15 ± 1.20, respectively, in controls, thus showing mean 
fT3 and fT4 values of cases to be significantly lower 
while that of TSH to be significantly higher in cases as 
compared to that in controls.

In the present study, only 26.4% of cases as compared 
to 90.3% of controls were euthyroid, thus showing that 
thyroid disorders were highly prevalent in patients 
with liver cirrhosis. Among cases, low T3 syndrome 
was the most common thyroid dysfunction (25%), 
followed by hypothyroidism (18.1%), normal thyroidal 
illness syndrome with low T4 (16.7%), and normal 
thyroidal illness syndrome with high T4 (13.9%), 
respectively, whereas among controls all the 9.7% of 
cases had normal thyroidal illness syndrome with high 
T4. Compared to the present study, Punekar et al.[9]in 
their study had only 23% euthyroid cases. The most 
common thyroid dysfunction pattern was low T3 
syndrome (41%) followed by hypothyroidism (20%), 
normal thyroidal illness syndrome with low T4 (15%), 
and hyperthyroidism (1%), respectively. Kumar 
et al.[10] found hypothyroidism in 20% and sick euthyroid 
syndrome in 10% of cirrhosis cases. Joeimon et al.[11] in 
their study also found hypothyroidism (21.6%) to be 
thyroid disorder and did not come across any case of 
hyperthyroidism. Assem et al.[12] in their study among 
NAFLD, cases found hypothyroidism in 36.7% and 
hyperthyroidism in 5% of cases.

As far as severity is concerned, in the present study, 
we used two criteria to grade the severity, one of them 
was clinical staging (Child‒Pugh Scoring [CPS]) and 
other was prognostic score (MELD). In the present 
study, according to CPS, half (50%) patients were in 
Class B followed by Class C (41.7%) and Class A (8.3%), 
respectively. According to the MELD score, majority 
had score 10–19 (58.3%) followed by score 20–29 (25%), 

Table 2: Comparison of type of thyroid disorder 
between cases and controls
Thyroid status Study group 

(n=72), n (%)
Controls 

(n=72), n (%)
P

Euthyroid 19 (26.4) 65 (90.3) <0.001*
Thyroid dysfunction 53 (73.6) 7 (9.7)
Low T3 syndrome 18 (25.0) 0 <0.001*
NTIS with low T4* 12 (16.7) 0
Hypothyroidism 13 (18.1) 0
NTIS with high T4* 10 (13.9) 7 (9.7)
*Significant (P<0.05). T3=Triiodothyronine, T4=Tetraiodothyronine, 
NTIS=Nonthyroidal illness syndrome

Table 3: Association of thyroid function parameters with severity of liver disease
Child-Pugh score Mean±SD/n (%) P

Category A (n=6) Category B (n=36) Category C (n=30)
fT3 (pg/ml) 2.25±0.75 1.68±0.47 1.36±0.32 <0.001*
fT4 (ng/ml) 1.32±0.39 1.23±0.55 1.03±0.38 0.174
TSH (μIU/ml) 3.24±0.84 3.55±0.92 3.75±1.01 0.442
Euthyroid 5 (83.3) 11 (30.6) 3 (10.0) 0.001*
Thyroid dysfunction 1 (16.7) 25 (69.4) 27 (90.0)
*Significant (P<0.05). SD=Standard deviation, fT3=Free triiodothyronine, fT4=Free tetraiodothyronine, TSH=Thyroid‑stimulating hormone
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<9 (9.7%), and 30–39 (6.9%), respectively. On the 
assessment of association between thyroid function 
hormones and severity scores, a significant decreasing 
trend of fT3 was observed with increasing CPS class 
and MELD score, the prevalence of thyroid dysfunction 
also showed an incremental trend with increasing CPS 
class and MELD score, thus implying that thyroid 
function, especially fT3 levels are affected by severity of 
liver cirrhosis. These results are in agreement with the 
findings of the previous studies[11,13,14] that have shown an 
incremental trend of thyroid dysfunction with increasing 
severity of liver disease. Patira et al.[13] in their study 
found that all the three thyroid function hormones (fT3, 
fT4, and TSH) show a significant association with CPS 
classes. Verma et al.[14] in their study reported both fT3 
and fT4 levels to be significantly associated with MELD 
scores. They also showed a significant association 
between Child‒Pugh class and fT3 levels. However, 
they did not find a significant association of TSH levels 
with either Child‒Pugh class or MELD score and fT4 
with Child‒Pugh class. In the present study too, we 
found that for mean thyroid functions, only fT3 levels 
showed a significant association with CPS class and 
MELD scores. In fact, almost all the previous studies 
have shown a significant inverse association of fT3 levels 
with increasing severity of liver disease as observed in 
the present study.

In the present study, we did not find a significant 
difference in thyroid function hormone levels with 
respect to etiology. No significant association between 
thyroid statuses (euthyroid vs. thyroid dysfunction) could 
also be seen for different etiologies. Prevalence of thyroid 
dysfunction for different etiologies could be seen in 66.7% 
to 100% of cases. Joeimon et al.[11] in their study, while 
focusing only on hypothyroidism, found prevalence of 
thyroid dysfunction in patients with alcoholic and viral 
infection etiology to be 25% and 19%, respectively. Kumar 
et al.[10] too did not find a significant difference in thyroid 
function profile when comparing between alcoholic and 
postviral etiologies. Verma et al.[14] also did not find a 
statistically significant difference in fT4 levels and TSH 
levels with respect to the etiology of cirrhosis of the liver. 
As such, it seems that instead of etiology, the severity of 
liver cirrhosis is more instrumental in bringing about 
changes in thyroid function profile.

The findings of the present study are in agreement 
with the previous literature and show that thyroid 
dysfunction is quite prevalent in liver cirrhosis patients 
irrespective of etiology but in correlation with increasing 
severity of disease. Further, studies to corroborate the 
findings of the present study are recommended.

Conclusions

In this study, the mean fT3 was significantly lower 
and TSH was significantly higher in liver disease 
cases as compared to controls. Among cases of liver 
disease as compared to controls, abnormal fT3, fT4, 
and TSH levels were observed in significantly higher 
proportion. Thyroid dysfunction was observed in 
significantly higher among cases. A trend of significant 
decline in fT3 levels with increase in severity was 
observed. Thyroid dysfunction was also observed in 
higher proportion of higher category of cases, and this 
association was significant. Duration of hospital stay of 
liver disease cases was not found to be associated with 
thyroid dysfunction. The fT3 levels of expired cases 
were significantly lower and TSH levels significantly 
higher. Mortality rate of liver disease cases with thyroid 
dysfunction was also found to be significantly higher. 
The above findings indicate that thyroid dysfunction 
was more common in patients of liver disease as 
compared to healthy counterparts and the risk of thyroid 
dysfunction increases with severity of the disease and 
is associated with poor outcomes.
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Approach to anemia with caveats in 
focus
Amitesh Aggarwal, Sanat Kumar Thakur

Abstract:
Anemia being a very commonly encountered clinical condition can be a presentation of a wide range 
of underlying illness. This article tries to succinctly provide an approach to and give an overview of 
anemia without delving into any one particular type. To categorize anemia would help narrow down 
the list of differentials and enable diagnosing a large and varied number of conditions.
Keywords:
Anemia, approach, functional classification, red blood cells morphology, reticulocyte count

Introduction

Anemia refers to decrease in the 
oxygen‑carrying capacity of blood 

either due to decrease in the amount of 
hemoglobin (Hb) or its dysfunction. Anemia 
is not a diagnosis but a presentation of 
underlying conditions ranging from a 
simple nutritional deficiency to underlying 
malignancy.[1]

Anemia is a condition that medical 
professionals encounter from their initial 
clinical exposure days and it remains pertinent 
irrespective of the years or specialty they end 
up with. Hence, developing a comprehensive 
approach to a patient presenting with anemia 
would help us to narrow down the possible 
diagnosis and initiate appropriate care.

Physiologic Basis of Red Cell 
Production[2]

Erythroid cells come from a common 
erythroid/megakaryocyte progenitor. Daily 
replacement of 0.8%–1% of all circulating 
red cells occurs, as the average life span of 
red cells is around 100–120 days.

Erythron (the dynamic organ responsible 
for red cell production) includes marrow 
erythroid precursor cells as well as the 
mature circulating red blood cells (RBCs). Its 
functional capacity depends on presence of 
normal renal production of erythropoietin, 
functioning erythroid marrow, and 
adequate supply of substrates required for 
erythropoiesis.

P r i m a r y  r e g u l a t o r y  h o r m o n e 
(physiological regulator) of red cell 
production is erythropoietin (normal 
level: 10–25 U/L and t1/2 in circulation 
is around 6–9 h).  Produced mainly 
from peritubular capillaries in kidneys, 
it is required for the maintenance of 
committed erythroid progenitor cells. 
Exogenous erythropoietin (EPO) gene 
regulation occurs by (hypoxia‑inducible 
factor‑1α and availability of oxygen in 
tissues is the main stimulus for EPO 
production. Semilogarithmic relation 
between erythropoietin response (log) and 
the degree of anemia (linear) exists such 
that levels increase in proportion to the 
severity of anemia when Hb concentration 
falls below 10–12 g/dL.

EPO as a drug increases early progenitor 
cell numbers and EPO stimulation increases 
red cell production by 4–5 times within 
1–2 week.
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Definition[3,4]

• Reduction in one or more of the major RBC 
measurements (Hb, hematocrit [Hct] or packed cell 
volume and RBC count)

• Qualitative or quantitative diminution of RBC and/
or Hb concentration in relation to the standard limit 
for age and sex.

WHO
Cutoff levels for anemia and its severity intended for use in 
the context of international nutritional studies are Table 1.

Clinical Presentation of Anemia[5,6]

Common symptoms include weakness, fatigue, 
lassitude, light headedness, giddiness, fainting/syncope, 
anorexia, palpitation, breathlessness, anginal pain, 
insomnia, tinnitus, lack of concentration, intermittent 
claudication, tingling sensation in extremities, and 
menstrual irregularities. These are generally seen when 
moderate or severe anemia develops. Patients with mild 
anemia may remain asymptomatic.

Acute anemia (blood loss/hemolysis)
Hypovolemia/hypotension dominates the clinical 
picture.

Mild blood loss‑enhanced O2 delivery achieved by 
changes in O2‑Hb dissociation curve (mediated by 
decreased pH or increased CO2) by Bohr effect prevents 
symptoms from developing.

Loss of 10%–15% of total blood volume is manifested 
in the form of vascular instability, hypotension, and 
decreased organ perfusion. When loss total blood 
volume exceeds, 30% the body is unable to compensate 
and the patient prefers to remain in the supine position. 
Postural hypotension and tachycardia also occur. Signs 
of hypovolemic shock, confusion, dyspnea, diaphoresis, 

hypotension, tachycardia, and deficits in vital organ 
perfusion occur with losses exceeding 40%.

Acute back pain, free Hb in plasma and urine (high 
colored urine), and features of renal failure indicate an 
intravascular hemolysis.

Caution
Hb or Hct values do not reflect (underestimate) the 
volume of blood lost. It takes around 36–48 h for these 
to decline as the blood volume deficit is replaced by the 
movement of fluid into intravascular compartment or 
due to fluid resuscitation.

Chronic anemia
Iron deficiency (IDA), B12 def, MDS, compensatory 
mechanisms such as increased total blood volume slightly, 
changes in cardiac output and regional blood flow, 
and increase in intracellular levels of 2,3‑BPG prevent 
symptoms from developing until the Hb is very low.

Shunting of blood away from organs like kidney, gut 
and skin occurs in chronic anemia

Points to Note During History Taking[1,5,7,8]

Present history
Signs and symptoms mentioned above may need to 
be specially asked for as patients may not report them, 
thinking of them as insignificant.

Anemia

CBC,
reticulocyte count

Index <2.5 Index >=2.5

Red cell
morphology

Normocytic
normochromic

Micro or
macrocytic

Hypo
proliferative

Maturation
disorder

Hemolysis/
hemorrhage

Figure 1: Algorithm for physiologically classifying Anemia[5]

MCV (Avg size
of RBC)

MCV<80 fL
(Microcytosis)

MCV 80 to 100 fL
(Normocytic)

MCV >100 fL
(Macrocytosis)

Figure 2: Classification of anemia on the basis of RBC morphology

Table 1: Hemoglobin levels to diagnose anemia at 
sea level (g/dL)[4]

Population Nonanemia Anemia
Mild Moderate Severe

Men (≥15 years) ≥13 11‑12.9 8.0‑10.9 <8.0
Nonpregnant 
women (≥15 years)

≥12 11‑11.9 8.0‑10.9 <8.0

Pregnant women ≥11 10‑10.9 7.0‑9.9 <7.0

Table 2: Hematocrit percentage and corresponding 
maturation correction factor[15]

Hct (%) Retic survival (days)=Maturation correction
36‑45 1.0
26‑35 1.5
16‑25 2.0
15 and below 2.5
Hct=Hematocrit
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Past history
• Signs and symptoms associated with other disorders 

or chronic illness associated with anemia such 
as rheumatoid arthritis (RA), chronic kidney 
disease (CKD), and tuberculosis (TB) (bleeding, 
fatigue, malaise, fever, weight loss, night sweats, and 
other systemic symptoms)

• Pica is seen in IDA and some psychiatric illness
• Dysphagia in PlummerVinson syndrome
• Bleeding from any site and amount, for example. 

hematemesis/melena/epistaxis/menorrhagia/
hemorrhoids

• Blood transfusion frequency and blood products
• Episodes of jaundice or anemia exacerbated during 

acute illnesses or after drug intake
• Gallstones indicate chronic hemolysis
• Diarrhea seen in tropical sprue.

Personal history
• Alcohol consumption
• Drug and toxin exposure
• Barefoot walking or fieldwork is associated with 

infection with parasites.

Menstrual history
• Amount and frequency of blood loss.

Occupational history
• Chemical solvent/lead/benzene/insecticide 

exposure
• Farmer or field work.

Treatment history
• Bone marrow suppressant drug
• Radiation exposure
• Nonsteroidal anti‑inflammatory drugs
• Hemolysis episodes seen in G6PD‑deficient persons 

after antimalarial drug intake
• Zinc supplements/denture adhesives cause copper 

deficiency
• Previous surgery, for example, bariatric surgery/

gastrectomy/ileal surgery/Roux‑en‑Y procedure 
lead to malabsorption of vitamins and minerals.

Nutritional/dietary history
• Pure vegetarian or vegan diet may lead to B12 def
• Anorexia or dysphagia and poverty may lead to 

inadequate intake of vitamins and minerals.

Family history
• Similar illness in family points toward disease 

with genetic inheritance and effects of shared 
socioeconomic status, for example, thalassemia, 
HbE disease,  hemophil ia ,  and nutri t ional 
deficiencies

Caution
Identifying the particular anemic relative as a simple 
positive family history does not always imply a familial 
syndrome, for example, females in a family may be 
anemic or clustering of TB in a crowded living condition 
causing anemia.

Geographic backgrounds/ethnic origins
• G6PD deficiency and hemoglobinopathies are 

common in people of Middle Eastern or African origin
• β‑thalassemia is commonly seen in Punjabis and 

Sindhis in India.

Points to Note During Physical 
Examination[1,5,7,8]

• Brittle hair
• Pale skin and mucous membranes (sites to look for 

pallor are lower palpebral conjunctiva, tongue [tip 
and dorsum], soft palate [anemia is noticed here 
earliest], nail beds, palmar creases [if it is as pale as 
surrounding skin, it indicates severe anemia], soles, 
and general skin surface)

• Glossitis (Vitamin B deficiency, IDA, tropical 
sprue, pernicious anemia, syphilis, congenital 
abnormality [median rhomboid glossitis], cirrhosis, 
and alcoholism)

• Angular stomatitis/cheilosis in Vitamin B deficiency
• Nails – brittle; platynychia; koilonychia in IDA; splinter 

hemorrhages in subacute bacterial endocarditis
• Finger deformities in rheumatoid arthritis
• Lemon yellow pallor in advanced pernicious anemia

Table 3: Iron deficiency versus anemia of chronic disease/anemia of inflammation versus both the conditions 
together[26,27]

Condition Parameter
Anemia severity 
(morphology)

Serum 
iron

Transferrin 
level

TIBC Transferrin 
saturation

Serum 
ferritin

sTfR sTfR/log 
ferritin

Cytokine

IDA Mild to severe 
(microcytic/normocytic)

Reduced Increased Increased Reduced Reduced Increased Increased (>2) Normal

ACD Mild (normocytic > 
microcytic)

Reduced Reduced to 
normal

Reduced Slightly 
reduced

Normal to 
Increased

Normal/slightly 
reduced

Reduced (<1) Increased

Both 
conditions

Severe (more frequently 
have microcytes)

Reduced Reduced to 
normal

Reduced Reduced 
to normal

Normal to 
increased

Increased (>2) Increased

IDA=Iron deficiency anemia, ACD=Anemia of chronic disease, TIBC=Total iron binding capacity, STfR=Soluble transferrin receptors
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• Knuckle pad hyperpigmentation in megaloblastic 
anemia

• Edema or anasarca is seen in severe anemia, 
congestive cardiac failure, renal disorder, hepatic 
disorder, hypoalbuminemia, and myxoedema

• Signs suggestive of infection
• Blood in stool or other orifices
• Lymphadenopathy hints toward a lymphoproliferative 

disorder
• Splenomegaly may be present in lymphoproliferative 

disorder, tropical infection, and extravascular 
hemolysis

• Petechiae indicate a platelet dysfunction
• Ecchymosis or bruise may be present in hematologic 

malignancy or aplastic anemia
•	 Icterus/dark urine–hemolytic anemia
•	 Pale retina.

Cardio vascular system
•	 Tachycardia; Strong peripheral pulses
•	 Capillary pulsation
•	 Cervical venous hum
•	 Forceful heartbeat/hyperdynamic apex beat
•	 Systolic flow murmur (e.g., hemic murmur in 

pulmonary area)
•	 MS murmur due to functional MI (ring dilatation)
•	 Cardiomegaly or heart failure in severe and prolonged 

anemia.

Respiratory system
•	 Basal crepitations.

Nervous system
• Polyneuropathy.

Caution
there are certain situations/conditions where pallor may 
be present without anemia or it is disproportionate to 
the severity of anemia such as:
• Shock/low cardiac output states
• Conditions leading to vasoconstriction
• Acute myocardial infarction
• Severe aortic stenosis/mitral stenosis
• Vasovagal attack/fear/cold exposure/intense emotion
• Sheehan’s syndrome/panhypopituitarism
• Thick skin (e.g., scleroderma)
• Edematous conditions/anasarca
• Myxedema
• Chronic renal disease/nephrotic syndrome.

Laboratory Investigations

A large number of investigations and specific tests for 
each type of anemia are available. But to reach to a 
probable diagnosis of the cause of anemia, the following 
tests would be minimum and sufficient.

Complete blood count
A. RBC count: Hb, Hct, and reticulocyte count
B. RBC indices: mean cell volume (MCV), mean cell 

Hb (MCH), mean cell Hb concentration (MCHC), 
and red cell distribution width (RDW)

C. WBC count: total count, differential count, and 
nuclear segmentation of neutrophils

D. Platelet count
E. Cell morphology, i.e., peripheral blood smear: 

cell number, cell size, Hb content, anisocytosis, 
poikilocytosis, and polychromasia

Iron supply studies
Serum iron, total iron‑binding capacity, serum ferritin, 
transferrin saturation.

Marrow examination
A. Aspirate: myeloid: erythroid ratio, cell morphology, 

and iron stain
B. Biopsy: cellularity and morphology.

Others
A. Hb electrophoresis
B. Test for hemolysis: Lactate dehydrogenase (LDH), 

haptoglobin, direct or indirect antiglobulin test, and 
Hb in serum and urine

C. Liver function test (LFT)
D. Kidney function test (KFT)
E. Stool examination
F. Vitamin B12/folic acid/copper levels.

Points to note regarding various tests mentioned above.

Red blood cell count, hemoglobin (directly measured), 
and hematocrit (calculated) usually change in parallel
Exception
• Hct/Hb ratio may vary according to volume (size) of 

cells (Normally Hct/Hb around 3)
• Extreme microcytosis (e.g., thalassemia): RBC count 

may be increased despite anemia (therefore, RBC 
count is less preferred to diagnose anemia).

Normal values of Hb, Hct, and RBC vary on the 
basis of population tested and physiological 
factors affecting complete blood count such as age, 
sex, pregnancy, smoking, and altitude
• Causes of lower values include intense physical 

activity (dilutional anemia from increased 
plasma volume, IDA, and march hemolysis), 
pregnancy (greater increase in plasma volume 
compared to red cell mass; do not warrant evaluation 
as long as Hb is ≥11.0, 10.5, and 10.5 g/dL 
in 1st, 2nd and 3rd trimester, respectively), older 
age (nutritional deficiencies; kidney disease; anemia 
of chronic disease/anemia of inflammation [ACD/AI] 
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and unexplained (often myelodysplastic syndromes, 
it is a diagnosis of exclusion, cytokine mediated), 
and African‑American population  compared to 
Caucasian in Americans.[9‑11]

• Causes of higher values include smoking or smoke 
exposure (increased levels of CO→ reduces O2 delivery), 
hemoconcentration (due to dehydration or hypovolemia. 
Anemia becomes apparent on volume replacement or 
with the movement of interstitial fluid into the vascular 
compartment), high altitude (relative hypoxia), and 
sexually mature males (effect of androgen).[12‑14]

Reticulocyte count[15]

• Measures percentage of reticulocytes (immature 
RBCs) in peripheral blood. Corrected RC percentage 
or absolute numbers provide a reliable measure of 
effective red cell production

• In established anemia, reticulocyte response <2–3 times 
normal suggests an inadequate marrow response, 
whereas count >2% means an appropriate bone 
marrow response

• Calculation of reticulocyte production index (RPI).

First correction for anemia
• This correction produces the corrected reticulocyte 

count
• It is not done if the reticulocyte count is reported in 

absolute numbers.

Corrected reticulocyte percentage (absolute reticulocyte 
count)

= Reticulocyte Percentage (reticulocyte count) × Hct or 
Hb of the patient

Normal Hct or Hb (45% or 15 g/dL).

Second correction to adjust for longer life of prematurely 
released reticulocytes in the blood
This correction produces the RPI.

Not done if polychromatophilic cells are not seen on 
smear.

RPI = Corrected reticulocyte percentage

Maturation correction

Maturation correction of 2 is commonly used [Table 2].

At a normal Hb, reticulocytes are released into circulation 
with ~1 day left as reticulocyte. But with different 
severity of anemia, reticulocytes (or even more immature 
RBC precursors) may be released prematurely.
• RPI <2 in established anemia means a defect in 

erythroid marrow proliferation or maturation is must

• Higher values occur in conditions of acute blood 
loss, hemolysis, EPO, iron/B12 repletion, etc., Lower 
values are seen in conditions such as bone marrow 
ablative disorders, lack of substrate (iron/B12), low 
EPO, and conditions that impair erythropoiesis.

Red blood cell indices[16]

Marked alteration in these reflect disorders of maturation 
or IDA. MCV is used to classify anemia as micro‑, 
normo‑, and macrocytic anemia.

Normal MCV is the most common finding in anemic 
men and postmenopausal women.

Low MCHC (hypochromia) reflects a defect in Hb 
synthesis, whereas higher values are seen spherocytosis 
or RBC agglutination.

RDW measures the degree of variation among size of 
RBCs. Higher (>14.5%) values suggest greater variation in 
size as seen in IDA, cobalamin deficiency, folate deficiency, 
myelodysplastic syndrome, hemoglobinopathies, and 
postblood transfusion.[17]

Peripheral blood smear is used to look at the 
morphology of the various types of cells or 
presence of any abnormal cells[18,19]

• Anisocytosis correlates with increase in RDW or range 
of cell sizes

• Poikilocytosis suggests defect in maturation of red 
cell precursors in bone marrow or fragmentation of 
circulating red cells

• Polychromasia is seen when reticulocytes (prematurely 
released from BM)‑appear in circulation in response 
to EPO stimulation or architectural damage of 
BM (fibrosis, malignant infiltration, etc.)

• Howell–Jolly bodies – Absence of functional spleen
• Bite cells/blister cell – G6PD deficiency/oxidant 

injury
• Dacryocyte (teardrop) cell – Myelofibrosis
• Target  ce l l s  –  Cholestas is ,  HbC disease , 

thalassemia (target, teardrop, hypochromic, 
microcytic, and bizarre‑shaped cells), IDA, liver 
disease

• Spherocytes/elliptocytes/stomatocytes – hereditary 
spherocytosis/elliptocytosis/stomatocytosis

• Sickle cells – sickle cell disease
• Schistocytes/fragmented red cells – Microangipathic 

hemolytic conditions and mechanical hemolytic 
anemia (e.g. disseminated intravascular coagulation, 
thrombotic thrombocytopenic purpura – hemolytic 
uremic syndrome HELLP syndrome, valvular heart 
disease (e.g. AS), prosthetic heart valves, and thermal 
injury),

• Burr cells/echinocytes – uremia (renal failure), 
malnutrition
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• Spur cells/acanthocytes – Spur cell anemia and 
abetalipoproteinemia

• Basophilic stippling – Lead poisoning and sideroblastic 
anemia.

Bone marrow examination[20]

It is indicated in conditions like:
• Hypoproliferative anemia with a normal iron status
• Severe pancytopenia; pancytopenia with hemolysis 

or thrombosis; pancytopenia or bicytopenia in 
older individuals with normal B12, folate, and Cu 
levels

• Abnormal cells such as blasts, immature myeloid, 
immature lymphoid forms, hairy cells, LGL, and 
prolymphocytes seen in peripheral blood

• Leukoerythroblastosis ± dacrocytes.

Hypoproliferative anemia and RPI <2 (no erythroid 
hyperplasia) → M/E ratio is 2–3:1

Hemolytic disease and RPI >3 (indices normocytic to 
slightly macrocytic) → M/E ratio is at least 1:1

Discrepancy between M/E ratio and RPI (Erythroid 
hyperplasia; M/E ratio <1:1; low or slight elevated RPI 
indicating destruction within marrow of developing 
erythroblasts) seen in maturation disorders or Ineffective 
erythropoiesis

Ring Sideroblasts can be seen in MDS.

Caution: Blood transfusion and administration of 
hematinics can affect the BM picture as well as serum 
iron, B12, and folate levels. So if possible, these 
investigations should be done before transfusing or 
starting hematinics.

Iron studies
• Serum iron alone is not a reliable indicator of iron 

stores as it can be increased acutely by recent 
transfusion

• Serum iron and hence transferrin saturation show 
diurnal variation

• Serum ferritin is an acute‑phase reactant, hence can 
be falsely high in inflammatory states. Despite this, 
values >200 µg/L mean at least some iron in tissue 
stores is present, whereas values of 10–15 µg/L 
indicate depletion.

Hemoglobin electrophoresis[21]

To be done in:
• Microcytic anemia (if no IDA or ACD/AI)
• Unexplained hemolytic anemia
• Abnormal‑shaped RBCs in peripheral blood smear
• Family history of hemoglobinopathy
• Positive neonatal screen results

• Positive sickle cell or solubility test.

Normal values observed commonly are hbA1: 95%–98%; 
hbA2: 2%–3%; hbF: 0.8%–2%; and hbS/C/E: 0%

Direct or indirect antiglobulin test[1]

Distinguishes immune (DAT+) from nonimmune (DAT−) 
causes. DAT positivity may occur after transfusion 
sometimes.

HbA1c and Anemia[22]

Exposure of erythrocytes for longer or shorter duration 
to the effect of hyperglycemia like
• Prolonged lifespan of erythrocytes or

Reduced rate of their regeneration, for example, iron/
B12/folic acid deficiency anemia and functional asplenia 
Lead to falsely higher HbA1c levels
• Shortened lifespan of erythrocytes or

Increased rate of regeneration, for example, blood loss/
hemolysis, splenomegaly, and pregnancy lead to falsely 
lower HbA1C levels

In other causes such as homozygous hemoglobinopathy, 
hereditary persistence of fetal Hb and ESRD methods other 
than HbA1c, such as fructosamine level measurement 
and glycosylated albumin levels, should be used.

Clinical Pearls

• Always send blood films in patients with an unclear 
etiology of anemia

• Consider screening for sickle cell thalassemia in 
patients with unexplained anemia or with family 
history of these conditions

• Patients often have nonspecific symptoms with anemia 
and a careful history and physical examination are needed

• In the adult population, evaluating the gastrointestinal 
system as a potential cause of iron‑deficient anemia 
can be a diagnostic challenge

• Anemia is more common with advanced age, but not 
normal and should be worked up!

Classification of Anemia

After history, examination, and basic laboratory 
investigations, questions that need to have been 
answered are:

Q. Is the patient actively bleeding? And if so cause, site 
and quantity of bleed?

(Most common nontraumatic causes of hemorrhage 
include gastrointestinal, gynecologic, and genitourinary)
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Q. What category does the anemia fall into on the basis 
of cell size, Hb density, and cell morphology?

Q. Is the patient’s bone marrow actively producing RBCs 
to compensate for anemia?

(Reticulocyte count or percentage with appropriate 
corrections are somewhat nonspecific but best peripheral 
estimate available)

Q. Is hemolysis present?

(LDH, haptoglobin and indirect bilirubin are individually 
nonspecific but in conjunction may suggest hemolysis)

With the above questions in mind, anemia must be 
classified to narrow down the potential etiology and 
subsequent management.

Various Causes According to Functional 
Classification of Anemia[5,23]

Anemia can be classified physiologically as anemia due 
to marrow production defect, maturation defect and 
decreased survival [Figure 1].

Hypoproliferation (marrow production defects) – 
75% of all cases of anemia
1. Marrow damage

i. Infiltration/fibrosis
ii. Aplasia

2. Mild‑moderate IDA (marrow proliferation is blunted)
3. Inadequate stimulation

• Inflammation (IL‑1 suppresses EPO production)
• Metabolic defect (Hypothyroidism – decreased 

tissue O2 need)
• Renal disease

Ineffective erythropoiesis (maturation defects)
1. Nuclear maturation defects (macrocytosis)

• Folate deficiency
• Vit B12 deficiency
• Drug toxicity (methotrexate, alkylating agents, 

and alcohol)
• Myelodysplasia

2. Cytoplasmic maturation defects (microcytosis and 
hypochromia)
• IDA (severe and prolonged anemia‑hyperplastic 

marrow)
• Thalassemia
• Sideroblastic anemia

Blood loss/hemolysis (decreased survival)
i. Blood loss
ii. Intravascular hemolysis
iii. Metabolic defect

• Deficiency of enzymes: G6PD, pyruvate kinase, 
glucose‑phosphate isomerase, 5’ nucleotidase

• Heavy metal excess (Wilson’s disease, Copper 
toxicity, Arsine toxicity)

• Hypophosphatemia
iv. Membrane abnormality

• Compos i t ion  abnormal i ty :  Heredi tary 
spherocytosis/elliptocytosis

• H y d r a t i o n  a b n o r m a l i t y :  H e r e d i t a r y 
stomatocytosis/xerocytosis

• Liver disease
v. Hemoglobinopathy

• Sickle cell disease
• Thalassemia
• HbC, HbE, and unstable Hb variants

vi. Immune destruction
• Warm autoimmune hemolytic anemia
• Drug‑induced immune hemolysis
• Transfusion reactions (e.g., ABO incompatibility, 

alloantibodies)
• Paroxysmal cold hemoglobinuria
• Paroxysmal nocturnal hemoglobinuria
• Cold agglutinin disease
• Intravenous infusion of IVIG or anti‑RhD immune 

globulin
vii. Fragmentation hemolysis

• Microangiopathic hemolytic anemia
• Mechanical (intravascular devices, artificial heart 

valve, giant hemangioma, and foot strike hemolysis).
Note
• If both BM suppression and blood loss/hemolysis is 

there, reticulocyte count will be inappropriately low
• Acute blood loss/very recent bleeding will not be 

associated with an increased RPI due to inadequate 
time for EPO and marrow response[5]

• Subacute blood loss leads to modest reticulocytosis, 
whereas chronic blood loss presents often like IDA[5]

• Chronic hemolysis states have stable Hb, high 
reticulocyte count, normal LDH, and normal bilirubin 
levels[17]

• Intramedullary hemolysis due to ineffective 
erythropoiesis leads to elevated bilirubin and LDH 
without reticulocytosis[17]

• In recovering state, there is increase in Hb, decrease 
in RPI and underestimation of HbA1C.[22]

Classification and Causes OF Anemia On 
The Basis Of Morphology Of Red Blood 

Cells

Anemia can be classified on the basis of RBC morphology 
as microcytic, normocytic and macrocytic [Figure 2].

Mean cell volume <80 fL (Microcytosis)[17]

i. IDA
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ii. Decreased globin chains (thalassemia, HbC, and HbE)
iii. Decreased heme (sideroblastic anemia and lead 

poisoning)
iv. ACD/AI.

IDA can also lower HbA2 level (making diagnosis of 
thalassemia more confusing).[24]

Iron profile, STfR, Hb electrophoresis, and tests for 
coexisting chronic conditions would help to further 
delineate the cause. If iron studies show a low ferritin 
level (<20–30 ng/mL) or transferrin saturation (<19%), it 
would point toward IDA; if not, it could be thalassemia 
or ACD/AI. Ferritin concentration is the gold standard 
test for the diagnosis of IDA. IDA is likely when using a 
cutoff <41 ng/mL and <15 ng/mL is diagnostic of IDA.

Ferritin is an acute‑phase reactant which would be raised 
in inflammatory conditions.

IDA can also be differentiated from thalassemia trait 
using Mentzer index which is the ratio of MCV (fL)/
RBC count (millions/µl). Value <13 makes thalassemia 
more likely.[25]

Soluble transferrin receptor (sTfR), a truncated fragment 
of the membrane receptor, is inversely related to iron 
levels in blood. It is not sensitive to inflammation. Hence, 
high sTfR level indicates iron deficiency even if ferritin 
is elevated. Helping in differentiating IDA from ACD/
AI coexisting with IDA [Table 3].[26]

Mean cell volume 80–100 fL (Normocytic)[17]

Most difficult differential
i. Early stages of iron, Vitamin B12, folate, and copper 

deficiency
ii. C o m b i n e d  m i c r o c y t i c  a n d  m a c r o c y t i c 

anemia (dimorphic anemia)
iii. ACD/AI (Commonly associated conditions)
• Malignancy (hematological and solid tumor) and 

myelodysplastic syndromes
• CKD
• Rheumatological conditions (RA, SLE, vasculitis, 

sarcoidosis, etc.)
• Aplastic anemias and clonal cytopenias of uncertain 

significance
• Infections
• DM
iv. Anemia of heart failure
v. Endocrine disorders – hypothyroidism, androgen 

deficiency, adrenal insufficiency (caveat: may be 
masked by volume contraction)

vi. Early blood loss
vii. Hemolysis without mark reticulocytosis
viii. Partially treated anemia/following transfusion
ix. Pure red cell aplasia

x. Drug‑induced
xi. Liver disease or alcohol use.

Anemia of Chronic Disease/Anemia of 
Inflammation[23,26,27]

It’s said to be the second most common cause of anemia 
after IDA. It is caused by wide‑ranging conditions 
(some of which have been listed above). The common 
underlying pathophysiology includes dysregulation of 
iron homeostasis (hallmark), impaired proliferation of 
erythroid progenitor cell and blunted erythropoietin 
response.

Microorganisms (lipopolysaccharide‑LPS), malignant 
cells, and autoimmune dysfunction via their immune 
effector mechanisms activate CD3 + T cells and 
monocytes which leads to increased production of IFN‑γ, 
TNF‑α, IL‑1, IL‑6, IL‑10, etc.

The effects of these include: IL‑6 and LPS stimulate 
hepatic expression of hepcidin (it is an acute phase 
reactant leading to downregulation of ferroportin which 
prevents the release of Fe2+ from reticuloendothelial 
system, hepatocytes, and enterocytes into circulation); 
increased expression of divalent metal transporter 
1 (DMT‑1) on macrophages leading to increased 
uptake of Fe2+; increased degradation of senescent 
erythrocytes by macrophages; upregulation of 
transferrin receptor (by anti‑inflammatory cytokine 
IL‑10) leading to increased uptake of transferrin bound 
iron into macrophages; induction of ferritin expression 
promoting storage of iron within macrophages; 
inhibition (IFN‑γ most potent inhibitor) of proliferation 
and differentiation of erythroid precursors (burst 
forming units and colony‑forming units), and direct 
toxic effects on progenitor cells.

These lead to decreased iron availability in circulation 
for erythropoiesis, increased storage form of iron 
in cells of RES, decreased production/activity of 
erythropoietin, and impaired bone marrow response 
to anemia.

Features
• Mild‑moderate anemia
• Red cells are typically normocytic normochromic 

though moderate degree of microcytosis (due to 
iron‑restricted microcytosis) can also be seen.

• Iron status: (mentioned earlier).

Chronic kidney disease[28]

Etiology
Considerable overlap with the pathophysiology of ACD, 
some factors specific or predominant in CKD include:
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Decreased renal erythropoietin synthesis, uremic 
milieu (polyamines/inflammatory cytokines/elevated 
PTH) impairing erythropoiesis, decreased RBC half‑life,

Absolute or functional iron/B12/folate deficiency, chronic 
immune activation due to contact of immune cells with 
dialysis membrane, and decreased testosterone levels.[29]

Anemia
hypoproliferative,  normocytic (usually),  and 
normochromic:
• Low erythropoietic activity consistent with 

insufficient erythropoietin stimulation characterizes 
it, but EPO measurements are not routinely indicated

• Abnormalities of WBC count (total and differential) 
and platelet counts are not routine

• RC may be high (if blood loss/hemolysis) or 
low (hypoproliferative picture)

• Serum ferritin <=30 ng/mL indicates severe 
IDA (highly predictive), but values above it do 
not necessarily mean adequate iron stores due to 
subclinical inflammation.

• Levels ≥300 ng/mL indicates normal bone marrow 
iron stores.

• Measurement of hepcidin levels are not useful
• High‑sensitivity C‑reactive protein‑occult inflammation

Rule out other causes
Obtain iron studies, sTfR, RC, LFT, KFT, TFT etc to reach 
to the probable cause of anemia.

Consider checking EPO levels (if low, then patient might 
respond to an erythropoietin stimulating agent)

Mean cell volume >100 fL (Macrocytosis)[17]

i. Abnormalities of DNA metabolism
• Vitamin B12 deficiency
• Folate deficiency (Decreased intake, impaired 

absorption, increased requirements and inborn 
errors)

• Drugs
 • Antiretroviral therapies for HIV
 • Azathioprine
 • Capecitabine
 • Cladribine
 • Cytosine arabinoside
 • Hydroxyurea
 • Imatinib
 • Methotrexate
 • Metformin
 • Proton Pump Inhibitors

ii. Shift to immature or stressed red cells
• High reticulocyte count/reticulocytosis (hemolysis, 

recovery from bleeding, removal of a bone marrow 
insult, repletion of deficient nutrients)

• Action of erythropoietin – Skip macrocytes and 
stress erythrocytosis

• Aplastic anemia/Fanconi anemia
• Pure red cell aplasia

iii. Primary Bone marrow disorders
• Myelodysplastic syndromes
• Congenital dyserythropoietic anemias
• Some sideroblastic anemias
• Large granular lymphocyte (LGL) leukemia

iv. Lipid abnormalities
• Liver disease
• Hypothyroidism

v. Spurious
• Increased Ig or acute phase proteins cause rouleaux 

formation (mistakenly counted as a large cell)
vi. Unknown mechanism

• Alcohol abuse
• Multiple myeloma/plasma cell disorders.

Note
Obtain RC, LFT, KFT, TFT, B12/folic acid level, 
methylmalonic acid level etc to reach to the probable 
cause of anemia.

If there is no answer, then go ahead with bone marrow 
studies.

If serum B12 level is higher than the normal in a patient 
not on supplementation,

consider myeloproliferative neoplasm (associated with 
increased production of transcobalamin, the Vitamin B12 
binding protein).

Myelodysplastic syndrome is a likely differential to be 
considered if unexplained macrocytic anemia is observed.

Dimorphic Anemia[30]

It is a commonly encountered entity in clinical practice 
and particularly in the Indian subcontinent, it refers to 
combined microcytic anemia (IDA >> thalassemia minor, 
ACD) and megaloblastic anemia (Vitamin B12/folic acid/
copper deficiency) in a patient.

Clinical scenarios where its commonly seen include, 
pregnancy, hookworm anemia with nutritional 
deficiency, celiac disease, Helicobacter pylori infection, 
and gastric reduction surgery.

Features
Anemia is normocytic or even microcytic, MCV is in the 
normal range and RDW is increased.
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Iron studies show an IDA anemia picture with B12/
folic acid/copper levels also decreased (depending on 
the macrocytic component). The normal MCV may be 
misleading; hence, peripheral blood film examination 
which would show both microcytes and macroovalocytes 
would help reach a diagnosis. Hypersegmented 
neutrophils may be also seen. Bone marrow would show 
intermediate megaloblasts that are smaller and look less 
megaloblastic than usual, giant metamyelocytes, and band 
forms. Neutrophil myeloperoxidase levels would be high.

History, clinical examination, and part response to 
therapy with megaloblastic features becoming more 
prominent if only treated with iron supplementation are 
other clues to the diagnosis.

Conclusion

Reaching a specific diagnosis irrevocably would 
require a wide variety of investigations. But with an 
above approach focusing on complaints, past history, 
examination, and few laboratory tests would enable us 
to reach to the probable cause of anemia in a majority 
of cases. Some commonly encountered conditions, 
confusion, and caveats which are encountered while 
approaching a case of anemia have also been addressed.
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Beneficial effects of 
Indo‑Mediterranean type of diets, for 
double burden of diseases
Ram Bir Singh, Shaw Watanabe1, Adrian Isaza2, Saibal Chakravorty3, Ghizal Fatima4, 
Vikas Patel5

Abstract:
The concept of Indo‑Mediterranean type of diets was developed by Singh et al. based on Indian 
Experiment of Infarct Survival published in 1992, which was confirmed by a landmark study from France 
by De Lorgeril et al., who demonstrated that eating alpha‑linolenic acid rich Mediterranean style diet 
can cause significant decline in mortality and cardiovascular diseases (CVDs). Recently, PREDIMED 
study from Spain also reported that a modified Mediterranean style diet can cause significant decline 
in CVDs, type 2 diabetes mellitus (T2DM), and cancer. It seems that Indo‑Mediterranean diet is 
superior to Mediterranean diet as well as dietary advice to stop hypertension (DASH) diet because 
it contains millets, porridge and spices; turmeric, cumin, cinnamon and coriander, etc., These foods 
are rich sources of polyphenolics and flavonoids, calcium and iron as well as proteins which are 
useful in the prevention of double burden of diseases. It is possible that Mediterranean style diet 
and DASH diets have similar influence on coronary risk factors and CVDs and all‑cause mortality. 
However, Indo‑Mediterranean style diet may have additional protective effects due to improved food 
diversity and lower glycemic index as well as palatability.
Keywords:
Diabetes, dietary advice to stop hypertension diet, fruits, hypertension, Mediterranean diet, vegetables

Introduction

The concept of Indo‑Mediterranean type 
of diets was developed by Singh et al. 

based on Indian Experiment of Infarct 
Survival published for the first time in 
1992.[1‑3] This concept was confirmed by 
a landmark study from France by De 
Lorgeril et al., who demonstrated that eating 
alpha‑linolenic acid rich Mediterranean 
style diet can cause significant decline 
i n  m o r t a l i t y  a n d  c a r d i o v a s c u l a r 
diseases (CVDs).[4] Most of the high‑quality 
diets are characterized with unrefined, 
unprocessed or minimally processed foods, 
such as whole grains, vegetables, nuts and 
fruits, healthy vegetable oils; mustard or 
canola oil, rape seed oil or olive oil and 

healthy sources of proteins; pulses, beans, 
cottage cheese, white meats; chicken, fish 
and other sea foods.[1‑4] These foods are 
also recommended in the Mediterranean 
style diets. Indo‑Mediterranean style diets 
differs because it has more of whole grains; 
in particular, millets, porridge, green 
beans and a variety of healthy spices such 
as cumin, turmeric, coriander, cinnamon, 
black peppers, clove, etc., It is possible that 
this diet can prevent the double burden of 
diseases due to undernutrition as well as 
over‑nutrition.

There are marked alterations in the 
dietary guidelines over the recent few 
years as research became more accurate 
in determining what we should eat to 
attain optimal health and body weight 
in particular waist circumference.[1‑5] The 
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potential evidence to date indicate that calories have 
tremendous role, however, focusing on quality of foods 
is equally important for prevention of weight gain and 
for promoting weight loss, due to various qualities of 
foods.[3‑7] (Diets for a better future. https://eatforum.
org/knowledge/diets‑for‑a‑better‑future/file:///D:/
Users/A/Downloads/200717‑Diets‑for‑a‑Better‑Future_
G20_National‑Dietary‑Guidelines.pdf accessed Feb 
1, 2022.). This review aims to high light the role of 
the Indo‑Mediterranean style diets which may be 
determinant of beneficial effects of this high quality diet, 
compared to Mediterranean diets or dietary advice to 
stop hypertension (DASH) diet.

National Dietary Guidelines and Health

The National Dietary Guidelines of most countries follow 
either WHO guidelines or American Heart Association 
Guidelines on dietary intakes for prevention of diseases 
and for health promotion. Most health agencies including 
WHO advise that in a healthy diet, should contain, 
approximately 30 percent of total daily calories from 
healthy fat such as rape seed or mustard or canola or 
olive oil.[1‑7] This means that consuming about 50–80 g 
of fat each day which provides the body, energy as 
well as fatty acids for metabolic demand of the body 
tissues. The body utilizes only about 10% of fat into 
glucose and rest is used as fatty acids in the tissues 
for physiological and metabolic and functions. If the 
fat content specially saturated fat is more than 10% of 
calories, it may deposit in the adipocytes, liver, brain, 
heart, and all other organs resulting in to metabolic 
syndrome.[1‑4] Some guidelines have advised lower intake 
of fat among Asians, because it varies between 15% and 
25% in the traditional diets and Japanese, has the longest 
life expectancy.[1,2] The consumption of fat is also lower 
among Chinese, Koreans, and South Asians, without 
any evidence of undernutrition.[1‑3] The guidelines for 
limits of body mass index and waist girth for obesity and 
central obesity, respectively, are also lower for Asians. 
Therefore, it is logical that guideline for fatty acid intake 
is lower for Asians.[1‑2] In view of these observations, 
food‑based guidelines have been proposed by most of 
the agencies.[5‑7]

The U.S. Dietary Guidelines recommend the limit the 
consumption of saturated fatty acids (SFA) to <10% of 
calories to prevent diseases and for health promotion.[7] 
The quality of SFA has different biologic effects, which is 
further modified by the food matrix and the carbohydrate 
content of the diet. There is evidence that certain foods 
relatively rich in SFAs, such as dark chocolate and 
whole‑fat dairy, dark chocolate, and unprocessed meat, 
may not be associated with increased risk of CVD 
or type 2 diabetes mellitus (T2DM), possibly due to 
food diversity in such diets.[1,5‑7] It seems that there is 

no landmark evidence that current population‑wide 
arbitrary upper limits on saturated fat intake in the 
diets will prevent CVD or reduce mortality. However, a 
large body of evidence from cohort studies and clinical 
trials has demonstrated that the quality of diets may be 
responsible for half of the deaths in world.[8‑10] All the 
clinical trials published in the last three decades, using 
Mediterranean style diets have reported a significant 
decline in cardiovascular events and all causes of 
mortality.[11‑13]

Why Indo‑Mediterranean Style Diet is 
Superior than Other Diets

After publication of the Indian experiment on role 
of Indo‑Mediterranean type of diets (1992) and Lyon 
Heart study in 1994, several experts became advocate 
of these types of diets which are rich in vegetables, 
fruits, nuts, and whole grains with vegetable oils and 
low in red meats and eggs.[2‑7] All the guidelines advise 
against use of preserve meats, because majority of the 
studies reported increased risk of CVDs, T2DM, and 
cancer.[8‑10] An Indo‑Mediterranean diet rich in high 
quality functional foods; millets, spices, guava fruits, 
mustard oil is also high in nutrient density with high 
food diversity and low glycemic index (GI). It has 
lower saturated fat and total fat, salt, and sugar but 
high omega‑3 and flavonoids and other nitric oxide 
activating foods which may be protective against 
CVDs as well as other NCDs.[1‑3,6‑13] A meta‑analysis 
of studies relating to three randomized, controlled 
single blind trials on the role Indo‑Mediterranean 
style foods and nutrients in the prevention of CVDs 
including heart failure has also been published.[11] 
These studies compared the intervention and control 
groups; for behavioral risk factors, food intakes, 
fatty acid intake and ratio of polyunsaturated fatty 
acid (PUFA)/flavonoid intake, respectively, in the two 
groups (n = 1446 vs. 1320). The findings showed marked 
beneficial effects of Indo‑Mediterranean style foods 
and nutrients, on heart failure and arrhythmias, almost 
similar to the Mediterranean diets. Indo‑Mediterranean 
diet also included fish intake (100–150 g twice weekly) 
for nonvegetarians which has been found to reduce 
all‑cause mortality.[13] Fruits and vegetable are rich 
sources of potassium, magnesium and fiber whereas 
whole grains such as beans and millets are rich in fiber, 
protein, polyphenolics and flavonoids, magnesium, 
calcium, iron and folic acid. These nutrients can take 
care of the double burden of diseases. A large body of 
evidence has shown that a diet rich in healthy plant 
based foods and with fewer animal source foods; 
fish other sea foods and poultry; up to five servings 
of animal source foods per week, can confer both 
improved health and environmental benefits. Some 
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experts believe that diet used in the DASH study may be 
superior to conventional Mediterranean diet.[4,5,12] The 
differences in the three styles of diet are given in Table 1.

The DASH diet is rich in vegetables, fruits, and low‑fat 
dairy products; contains whole grains, fish, poultry, 
and nuts; and limits saturated fat, red meat, sweets, 
and sugar‑containing beverages.[5] The DASH diet is 
comprised of lower amounts of total and saturated 
fat, and cholesterol while providing higher amounts 
of potassium, magnesium, calcium, fiber, and protein. 
Despite minor differences between DASH diet and 
Mediterranean diets, some studies have investigated 
other beneficial effects of this dietary pattern such as 
reducing insulin resistance and controlling fasting 
blood glucose and lipid profiles suggesting this dietary 
pattern, may also be useful for the prevention of CVDs 
and lipid profile.[4,5] The traditional Mediterranean 
style diets focuses on a high intake of olive oil, fruits, 
nuts, vegetables, and grains; moderate intake of fish 
and poultry; low intake of dairy products, red meat, 
processed meat, and sweets; and moderate consumption 
of wine.[4,12,14,15] Randomized, controlled trials have found 
that increased adherence to the Mediterranean style 
diets resulted in a positive effect on CVD’s risk and 
mortality.[4,12]

In a cross‑sectional survey, including 1363 nonhypertensive 
adults, adherence to the DASH and Mediterranean style 
diets was calculated using a semi‑quantitative food 
frequency questionnaire.[14] Compared to the lowest, 
participants with the highest adherence to the DASH 
dietary pattern revealed significantly lower systolic blood 
pressure (SBP) (111.3 ± 11.8 vs. 112.8 ± 12.5; P = 0.010) 
and diastolic blood pressure (DBP) (70.7 ± 9.2 vs. 
71.8 ± 9.8; 0.042). There was no significant difference in 
the mean SBP and DBP among the participants across 

tertiles of Mediterranean diet or diet adherence. Higher 
scores of the DASH and Mediterranean diets were 
inversely associated with lower SBP after adjustment 
for all potential confounders (odds ratio [OR] = −0.04, 
P = 0.039) and (OR = −0.04, P = 0.044), respectively.[14] 
In addition, DASH and Mediterranean dietary patterns 
were associated with decreased OR of prehypertension 
occurrence by 13% (OR: 0.87; P for trend = 0.042) and 
16% (OR: 0.84; P trend = 0.035), respectively. Adherence to 
the DASH and MED diets was inversely associated with 
the odds for prehypertension and SBP. There is a paucity 
of research examining how the DASH and Mediterranean 
diets relate to lipids in less‑developed ethnic minority 
regions (LEMR). A total of 83 081 participants from seven 
ethnic groups were retrieved from the baseline data of the 
China Multi‑Ethnic Cohort study.[15] The DASH scores 
were negatively associated with total cholesterol (TC), 
high density lipoprotein (HDL)‑cholesterol, and TG. 
Comparing the highest quintiles with the lowest 
DASH scores, TC decreased 0·0708 (95% CI − 0·0923, 
−0·0493) mmol/l, HDL‑cholesterol decreased 0·0380 
(95% CI − 0·0462, −0·0299) mmol/l, and TG decreased 
0·0668 (95% CI − 0·0994, −0·0341) mmol/l. The 
Mediterranean diet scores were negatively associated 
with TC, low‑density lipoprotein (LDL)‑cholesterol, 
and HDL‑cholesterol. Comparing the highest quintiles 
with the lowest Mediterranean diet scores, TC decreased 
0·0816 (95% CI − 0·1035, −0·0597) mmol/l, LDL‑cholesterol 
decreased 0·0297 (95% CI − 0·0477, −0·0118) mmol/l, and 
HDL‑cholesterol decreased 0·0275 (95% CI − 0·0358, 
−0·0192) mmol/l. Although both the DASH diet and 
the Mediterranean diet were negatively associated with 
blood lipids, those associations showed different patterns 
in LEMR, particularly for TG and HDL‑cholesterol.[15] 
Since Indo‑Mediterranean diet is mainly plant based, 
it can better serve the sustainable development 
goals (SDGs) of the food system and health.[16]

Table 1: Comparison of Indo‑Mediterranean diet with other scientific diets
Foods Indo-Mediterranean diet Mediterranean diet DASH diet
Vegetables, fruits 400 g/day High Yes, high
Nuts 50‑100 g/day High Moderate
Whole grains, beans, millets, grams 400 g/day, high Moderate Moderate
Vegetable oil 30‑80 g/day, mustard oil or blend with olive oil Olive oil, high Low saturated fat
Fish 100‑150 g, twice/week Moderate Moderate
Dairy products Butter milk and curd Low fat Low fat
Wine No advise but allowed Moderate with meals No advise
Spices; cinnamon, cumin, turmeric, cloves High No advise No advise
Poultry No advice Moderate Low
Red meat No advice Low Low
Preserved meat No advice Low No advise
Sweets and sugary foods No advice Low Low
Nutrients High flavonoids, fiber, potassium, magnesium, 

calcium, iron, proteins
No specific advice High potassium, magnesium, 

fiber, calcium, protein
Food diversity Marked Moderate Moderate
GI Very low Lower Lower
DASH=Dietary advice to stop hypertension, GI=Glycemic index
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The ten characteristics of a high quality diet
It seems that all the dietary guidelines that are a necessary 
component of food policy and an essential first step to 
promote healthy eating habits should possess all the 
10 qualities of a high quality diet.[1] Increased intake of 
high quality foods through health educational programs 
or public awareness campaigns can be quite useful in 
reducing double burden of diseases.[1,6,7,14,15] There has 
been an increased trend, in the last two decades, toward 
increased intake of unhealthy foods, characterized by 
overconsumption of red meat, butter, sugar, salt and 
highly processed refined foods and under consumption 
of high quality of foods, leading to a marked increase 
in the risk of CVDs and T2DM. It is possible that at the 
global level, unhealthy diet quality now poses a greater 
risk to morbidity and mortality compared to sedentary 
behavior, alcoholism, unsafe sex, drug addiction, and 
tobacco use combined.[1,6,7] The world’s population still 
faces burdens of undernutrition, with more than 820 
million people having insufficient food and many more 
consuming low‑quality foods.[6,7] Therefore, all of the 
health agencies need an extraordinary effort to shift 
dietary patterns toward high quality functional foods 
with sustainable food system and a global commitment 
to reverse trends of poor quality diets in the rest of the 
world.[16] Thus, educating people and governments 
about high quality functional foods and traditional diets, 
with all the ten qualities, and their effects on health and 
risk of NCDs.[6,7] A review of Indo‑Mediterranean diet 
(more of whole grains such as millets, porridge, beans, 
but no animal foods like except fish) and other diets 
indicate that, it has all the ten common qualities, which 
are less common in the Mediterranean diet and DASH 
diet (red meat, preserve meat, refined foods and egg) 
[Tables 1 and 2].

Low glycemic index
Foods that are slowly absorbed have low GI. The GI 
may be defined as a numerical figure to represent the 
ability of a high carbohydrate food to increase the 
levels of blood glucose.[17] GI can be expressed as a 

percentage of the incremental area under the glycemic 
response curve (AUC) produced by a food portion 
with 50 g carbohydrate in comparison with the AUC 
elicited by a standard reference food of 50 g glucose 
or white bread in the same participant.[17] It seems that 
the slower the rate of carbohydrate absorption into 
the blood, the lower is the rise in blood glucose level 
and the lower the value of GI. The concept of GI may 
provide a useful marker to select the most appropriate 
carbohydrate‑containing foods or for the maintenance 
of health and the treatment of several diseases. Eating 
a high carbohydrate, rapidly absorbed foods may be 
associated with rapid increase in triglycerides, free 
fatty acids, as well as higher amount and activity of 
nuclear factor kB which is transcription factor that 
regulates the activity of at least 125 genes, most of which 
are pro‑inflammatory.[1] High GI foods also increase 
pro‑inflammatory transcription factors; activating 
protein‑1 (AP‑1); and early growth response protein‑1 
as well as are markers of endothelial dysfunction. These 
transcription factors can also have adverse effects on 
adipocyte, beta cells of pancreas, leading to increased 
risk of obesity and insulin resistance.

The value of GI of ≥70 is considered high, a GI 
value ≤55 is low, and a GI value 56–69 inclusive is 
medium, where glucose = 100.[17] The GI food‑based 
intervention could be an important tool in the 
management and prevention of diabetes and CVDs. The 
GI data of non‑Western foods are scarce in Middle East, 
South Asia, in contrast to the current international GI 
tables.[17] Low GI foods are known to decrease insulin 
demand and lipid concentrations, improve blood 
glucose control and reduce body weight, thus may 
prevent glycemia‑induced complications of CVDs and 
T2DM. It is known that non‑Western traditional foods 
have lower GI, whereas fast foods, including tater tots, 
and French fries, some spreads, such as margarine 
spreads or peanut butter, some snack foods, such as 
chips, crackers, and cookies, most fried foods, including 
fried chicken, onion rings, and nuggets, nondairy 
creamer and preprepared cake frostings, have higher GI. 
Observational studies have shown that the consumption 
of low GI foods is associated with a lower risk of CVDs 
and T2DM, significantly less insulin resistance and 
a lower prevalence of the metabolic syndrome.[1,6,7] 
In many Asian countries, grain‑based carbohydrates 
provide ~ 60% of total energy consumption compared 
with 42% for Caucasians.[1,2,6,7] The consumption of 
such high‑carbohydrate diets yield high glucose and 
insulin response, thus contributing to insulin resistance. 
Nonetheless, the quality of carbohydrate consumed is as 
important as the quantity. Poor quality carbohydrates 
are quickly digested and absorbed, thereby giving rise 
to high blood glucose and insulin leading to insulin 
resistance.

Table 2: The 10 qualities of the high quality foods
Qualities of foods Examples of foods
1. Low GI Nuts, vegetables, whole grains
2. Food diversity Whole grains, beans, vegetables
3. High nutrient density Nuts, vegetables, whole grains
4. No trans fat Grilled foods, boiled foods
5. No/low sugar refined Guava, apples, papaya, oranges
6. Low salt Fruits, vegetables, nuts
7. Moderate healthy fat Olive oil, mustard oil, nuts
8. High fiber Vegetables, whole grains, fruits
9. Beneficial effects on gut 
microbiota

Vegetables, whole grains, fruits

10. Nonper‑oxidation of foods Fresh foods, without frying
Foods requiring mastication Whole grains, nuts, fruits, fish
GI=Glycemic index
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Food diversity
Food diversity is the most important quality of a high 
quality diet which is highest in the Indo‑Mediterranean 
diet compared to Mediterranean and DASH diets. The 
association between food quality, dietary diversity, 
and nutrient adequacy with health and risk of diseases 
are continuous and graded.[1‑7,18] The growth of infant 
and children with emphasis on peri‑conception and 
perinatal factors and socioeconomic status of the family 
and community are known to influence food quality 
and food consumption as well as food production. Food 
diversity can be measured using a simple count of foods 
or food groups over a given reference period with due 
consideration on traditional diets. There is a consistent 
positive association between food diversity and growth 
of infants and children and evidence from a multicountry 
analysis suggests that food diversity at household‑level 
is strongly associated with social class and availability 
of total energy from food quantity indicating, that food 
diversity may be a useful indicator of food security 
and important quality of the ten qualities of the high 
quality diet.[1,18] Although the nutrient contribution of 
animal foods to nutrient adequacy is indisputable, there 
is definite scope for Indo‑Mediterranean high quality 
plant foods which may provide all the Ten Qualities of 
High Quality Foods which may be adequate for infant 
and child growth as well as for the prevention of NCDs 
in later adult life.[11‑14,18] There is clearly an unmet need 
for a promising measurement tool, for assessment of 
food diversity to improve and harmonize measurement 
approaches and indicators. Cohort studies indicate that 
high quality foods with food diversity can decrease 
morbidity and mortality as well as increase healthy 
and possibly happy life expectancy.[6‑13,18‑20] The Healthy 
Eating Plate is a prudent approach for providing high 
quality diets with food diversity to individuals and 
communities, which may include traditional foods of the 
concerned community and country [Figure 1].

Dietary fatty acids
It seems that the Indo‑Mediterranean diet may be superior 
to Healthy eating plate because of its food diversity and 
low GI. In Western countries, the limits for fat intake is 
30% of total calories intake including 10% energy from 
saturated fat and rest from monounsaturated and poly 
unsaturated fatty acids including omega‑3 fatty acids.[6,7] 
The intake of trans fat in foods is limited, up to 3% in most 
guidelines in most countries.[6,7] The policy options are 
made available for eliminating or reducing trans fats in 
the food‑supply chain. It explores how such policies could 
contribute to decreasing the double burden of diseases 
caused by intake of industrially produced trans fats in 
the WHO European Region (http://www.sciencedirect.
com/science/article/pii/S0735109720356874). The 
recommendation to limit dietary saturated fat intake 
would persist despite mounting controversy.[6,7] 

Saturated fat increases LDL cholesterol, which is not on 
account of increasing levels of small, dense LDL particles, 
but rather larger LDL particles, that have adverse effects 
on occurrence of CVD risk. It seems that the health 
effects of foods cannot be predicted by their content 
in any nutrient group without considering the overall 
macronutrient distribution, in particular food diversity 
and GI. Whole‑fat dairy products, unprocessed meat, 
and dark chocolate are SFA‑rich foods with a complex 
matrix that is not associated with increased risk of CVDs 
which may be due to protective nutrients available in the 
whole diets. The totality of available evidence does not 
support further limiting the intake of these foods.[1,18‑21]

Flexitarian diet and microbiota
There is evidence that plant foods rich in vegetables, 
whole grains, nuts, and fruits as well as fish intake 
have a beneficial effects on gut microbiota, whereas 
meat consumption has adverse effects.[19] Some experts 
advise that eating a flexitarian diet, more of plant foods 
with meat in moderation may be an healthy approach 
for health promotion and prevention of CVDs with 
improved SDGs.[4,5,18‑20] Diet and lifestyle factors plays an 
important role in shaping gut microbiota.[18‑21] In a recent 
study, dietary intake and gut microbiota were analyzed 
in a community‑dwelling cohort of 441 Colombians. 
Microbial diversity was higher in individuals with 
increased intake of nutrients obtained from plant‑food 
sources, whereas the intake of food groups and nutrients 
correlated with microbiota structure. Interestingly, 
communities composed of short‑chain fatty acid 
producers were more prevalent in the microbiota of 
individuals consuming diets rich in fiber and plant‑food 
sources, such as fruits, vegetables, and beans.[19] 
However, an inflammatory microbiota composed of 
bile‑tolerant and putrefactive microorganisms along 
with opportunistic pathogens thrived in individuals 
consuming diets enriched in animal‑food sources and of 
low quality, i.e., enriched in ultra‑processed foods and 
depleted in dietary fiber.[19] It is clear that diet is strongly 
associated with the gut microbial community and 
highlights generalizable connections between healthy 
and adverse effects.

Diet and Sustainable Development Goals 
and Food Systems

The SDGs of the UNO may depend on the quality of 
food consumption and food production as well as on 
the safety of farming with reference to how much food 
is lost or wasted.[16] It seems that food systems should 
have transition from being a net source of greenhouse 
gas emissions to a net sink, while conserving the food 
quality (FAO, UNO. The State of Food and Agriculture: 
Sustainable Food Systems for Food Security and 
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Nutrition. “http://www.fao.org/”http://www.fao.
org/docrep/meeting/028/mg413e01.pdf accessed Jan 
2022). Most experts agree that a shift toward healthy 
plant based diet in conjunction with sea food may be 
central to this goal. Any gas that has the property of 
absorbing infrared radiation (net heat energy) emitted 
from Earth’s surface and reradiating it back to Earth’s 
surface, thus contributing to the greenhouse effect. 
Carbon dioxide, methane, and water vapor are the 
most important greenhouse gases. Thus, greenhouse 
gases are those gases that absorb and emit radiant 
energy within the thermal infrared range, resulting 
into greenhouse effect. The primary greenhouse gases 
in Earth’s atmosphere, related to food production and 
consumption are, water vapor, carbon dioxide, methane, 
nitrous oxide, and ozone, that have may have adverse 
effects on environment and health. Unfortunately, 
food consumption is rarely considered as a solution for 
sustainability in meeting climate targets.

It has been proposed that diets for better future and 
healthy life expectancy may depend on health effects 
and sustainability of diets and foods available for 
consumption.[4‑7,16‑21] It seems that dietary transitions to 
healthy foods would decrease total global food‑related 
greenhouse gas emissions and enable more equitable 
distribution of these emissions within planetary 
boundaries. This may ensure to address worldwide 
all forms of malnutrition while leaving our children a 
thriving and healthy planet. It is possible that that the 
world cannot achieve this goal without leadership by 
the G20, as this is a critically important goal. In G‑20 
countries, most food consumption patterns are not 
aligned with those of a healthy flexitarian diet and most 
national dietary guidelines are not ambitious enough 
to bring food systems within planetary boundaries, 

including limiting global warming to 1.5°C.[4‑7] The 
countries such as China, India, and Indonesia have 
current consumption patterns aligned with the model 
necessary to protect health and the planet, which 
appears due to lower modernization and continuation 
of traditional food consumption pattern.[1,2] However, 
shifting in all other G20 countries is critical due to attack 
by advertising food industry, in protecting planet and 
people. The report by EAT Lancet investigators also 
indicates that current food consumption patterns and the 
efficacy of national dietary guidelines in G20 countries 
is far away from the Planetary Health Diet. It seems that 
G20 countries are presented with clear opportunities to 
lead reduction of greenhouse gas emissions and realize 
the health and related economic benefits of shifting 
toward more healthy and sustainable diets, which are 
likely to serve the SDGs of the UNO. It is interesting to 
look at The Harvard TH Chan School of public Health 
guidelines to Use the Healthy Eating Plate as a guide 
for creating healthy, balanced meals; whether served on 
a plate or packed in a lunch box (The best diet, quality 
counts. Harvard TH Chan School of Public Health. 
https://www.hsph.harvard.edu/nutritionsource/
healthy‑weight/best‑diet‑quality‑counts/accessed Jan 
2022). The International College of Nutrition as well as 
International College of Cardiology have proposed to 
modify the guidelines of National Cholesterol Education 
Program of the American Heart Association and 
American College of Cardiology.[22,23] This seems to be 
an important message from the seven Country study.[24]

In summary, the Indo‑Mediterranean style diet 
appears to be superior to Mediterranean diet as well 
as DASH diet. The food diversity and GI appear to be 
basic requirements of a high quality diet. The given 
ten characteristics of a high quality diet appear to 

Figure 1: The best diet, quality counts. Harvard TH chan School of Public Health. https://www.hsph.harvard.edu/nutritionsource/healthy‑weight/best‑diet‑quality‑counts/
accessed Jan 2022 (adapted from reference)
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be fundamental, for a better future; healthiness and 
healthy life expectancy and longevity. It is possible to 
demonstrate the leading role, G20 countries can and 
must take to realize the exponential changes required 
for a healthy and sustainable world. A support of 
International College of Nutrition in this attempt may 
be crucial.
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Effects of montelukast on clinical 
manifestations of coronavirus 
infection: A clinical observation among 
six patients
Ram B. Singh, Ghizal Fatima1, Saibal Chakravorty2

Abstract:
Montelukast is an antiviral agent and anti‑inflammatory agent used in the treatment of pro‑inflammatory 
pulmonary diseases. Since coronavirus infection disease 2019 (COVID‑19) involves mainly 
lung in majority of the patients, it may have a possible benefit among these patients. This report 
aims to emphasize about the role of montelukast in COVID‑19 patients. After verbal consent and 
clearance from the ethics committee, all the patients (n = 6) presenting with common cold, fever, 
cough, and breathlessness, who were administered montelukast, were considered for entry to this 
study. The diagnosis of COVID‑19 was confirmed via a positive reverse transcription‑polymerase 
chain reaction test among all the patients. All the patients were given standard treatment including 
hydroxychloroquine 200 mg twice daily day 1 and then 200 mg daily for 5 days, azithromycin 
250–500 mg twice daily for 7 days, Vitamin C 500 mg daily, and Zincovit 1 tablet daily for about 
3 weeks. Clinical, radiological, and blood examinations were done in all the patients included in this 
report. All the patients were adults between 34 and 70 years, 3 females, and presented with fever, 
cough, breathlessness, and body ache simulating a respiratory tract viral infection. They were initially 
treated with levocetirizine and montelukast 10–20 mg twice or thrice daily, depending upon clinical 
status of these patients. Those patients who had lower oxygen saturation below 90% (n = 2) were 
also administered oxygen and cortisone (n = 2) for possible benefit. Only one patient was hospitalized 
and one was on noninvasive ventilation for 5 days due to lower oxygen saturation below 70%. All 
patients recovered. All patients received standard treatment for COVID‑19, hence it is not clear that 
which treatment had provided the benefit. Since all patients received montelukast and only one 
was hospitalized, it poses the possibility that the role of montelukast should be examined in a large 
number of patients in phase II and phase III trials.
Keywords:
Anti‑inflammatory, antioxidant, antiviral, viral infection

Introduction

The association of coronavirus infection 
disease 2019 (COVID‑19) and severe 

complications and mortality including 
cardiovascular and neurological sequelae, 
especially acute myocardial infarction and 
thrombosis, aroused global attention since 
its outbreak in 2019.[1,2] In the first 6 months 

of the pandemic, severe acute respiratory 
syndrome coronavirus 2 (SARS‑CoV‑2) has 
spread worldwide and has infected nearly 
20 million people.[2] Currently, there are 
no vaccines or specific therapeutic drugs 
clinically approved for treatments of 
COVID‑19, although remdesivir appears 
to be beneficial.[1,2] However, the drugs 
used for treating COVID‑19 in pregnant 
women, as well as in children and the 
elderly, require a higher safety profile. 
Here, we identified an anti‑asthmatic drug, 
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montelukast (MK), which is of safety profile for pregnant 
women and exhibited antiviral efficacy against ZIKV 
infection in vitro and in vivo.[3,4] It has been shown that 
montelukast can disrupt the integrity of the virions 
by releasing the viral genomic RNA, which results in 
to irreversible inhibition of infectivity of the virus. In 
view of the potential anti‑inflammatory, anti‑asthmatic, 
and neuroprotective activity observed with the use 
of montelukast reported earlier, it is promising that 
montelukast could be used for patients with coronavirus 
infection, particularly for mild‑to‑moderate cases and 
in pregnant women, where other antiviral agents 
may not be safe.[3] MK, a selective leukotriene D4 
receptor antagonist, is administered mainly to reduce 
eosinophilic inflammation in asthmatic patients.[4] The 
primary objective of this study is to highlight novel 
additional targets for MK besides the pulmonary 
inflammation and to emphasize its anti‑inflammatory 
and antioxidant potential. In this viewpoint, we 
report clinical observations in five cases of COVID‑19, 
proven by reverse transcription‑polymerase chain 
reaction (RT‑PCR) test, in which MK was administered, 
to prevent persistent common cold, cough, and dyspnea 
and because it appears to be much more than an 
antiasthma drug

Case Reports

Case 1
A 55‑year‑old  woman suffering from hypertension and 
diabetes presented with fever, cough, weakness, and 
sweating of about 3‑day duration. She had high blood 
sugar levels. The blood pressures and fasting blood sugar 
levels were controlled in the previous weak but became 
erratic for the last 4 days. Physical examination revealed 
temperature 101°C, pulse 122/min, and blood pressure 
185/100 mmHg. Systemic examination revealed bilateral 
mild crepts  with rhonchi. Her oxygen saturation 
was 95%. Further systemic examination revealed no 
abnormality.

Laboratory data showed random blood glucose levels 
to be 355 mg/dl, total leukocyte counts levels 14.532; 
with differential leukocyte counts measuring neutrophil 
91%, lymphocyte 8%, eosinophil 1, and monocyte 1%. 
Total lymphocyte count cells 77/1000, that is directly 
indicating lymphopenia. She was administered 
standard therapy along with levocetirizine 5 mg twice 
daily and montelukast 10 mg twice daily along with 
metformin 1000 mg twice daily, Amaryl 3 mg daily, and 
telmisartan 40 mg daily. She was also administered 40 
units of Mixtard daily along with oral hypoglycemic 
agents. She remained in isolation for 1 week, during 
which all medications continued, after which she was 
advised to continue inhaler and montelukast, 10 mg 
twice daily. She recovered in 3 days.

Case 2
A 70‑year‑old man, body weight 77 kg, presented 
with fever, weakness, persistent coughing, and 
breathlessness for about 10‑day duration. He had a 
history of chronic bronchitis in the past few years 
with diabetes mellitus for the last 10 years. Physical 
examination revealed temperature 101°C, pulse 105/
min, and blood pressure 140/100 mmHg. Systemic 
examination revealed bilateral crepts and rhonchi on 
auscultation of the chest. His blood test also showed 
leukocytosis 18,523, polymorph 84, lymphocyte 
13, eosinophil 3, monocyte 0, and blood glucose 
postprandial 165 mg/dl.

He was administered standard therapy along with 
levocetirizine 10 mg and montelukast 20 mg twice daily 
for 10 days and then I tab  twice daily for another 10 days 
due to persistent cough and dyspnea. She recovered in 
7 days.

Case 3
A 59‑year‑old, 67‑kg female presented with cough, fever, 
and dyspnea of 5‑day duration. She had diabetes mellitus 
for the last 8 years and got infection while in contact 
with her husband suffering from COVID‑19. Physical 
examination revealed pulse 120/min, BP 178/90 mmHg, 
and temperature 101°C. Her oxygen saturation was 90%. 
Systemic examination revealed crepitation and rhonchi 
in the chest with prominent bronchovascular marking on 
radiographic examination of lungs. Her total leukocyte 
count was 17,630, polymorph 87, lymphocyte 11, 
monocyte 2, ESR 33 mm, and high‑sensitive C‑reactive 
protein 8.8 µg/ml.

She was administered standard therapy along with 
levocetirizine 10 mg and montelukast 20 mg thrice 
daily due to severe asthmatic presentation. She was also 
given injection solumedrol, 40 mg twice daily for 5 days, 
because there was no relief in dyspnea. She was given 
40 units of injection Mixtard‑30/70 and insulin daily to 
maintain the blood glucose below 120 mg/dl fasting 
and below 150 mg/dl postprandial blood glucose. She 
recovered in 10 days.

Case 4
A 34‑year‑old woman presented with marked weakness, 
pain and itching in eyes, and nervousness, restlessness, 
and pain in the body, with mild fever with history of 
contact with a COVID‑19 patient. Physical examination 
revealed body weight 65 kg, temperature 99.5°C, pulse 
98/min, blood pressure 98/72 mmHg, breathing rate 20/
min, and oxygen saturation 98%. Systemic examination 
showed that examination of the lung, heart, nervous 
system, and abdomen revealed no abnormality. She 
got infected while living in the same house with cases 
2 and 3.
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Laboratory data revealed polymorph 85%, lymphocyte 
14%, monocyte 1%, and high‑sensitive C‑reactive protein 
3.5 ug/dl. Apart from standard treatment, she was 
administered levocetirizine 5 mg and montelukast 10 mg 
twice daily for 1 week due to mild cough and cold. She 
recovered in 5 days.

Case 5
A 26‑year‑old male presented with marked breathlessness, 
restlessness, and fever with semi‑consciousness of 1‑day 
duration. Past history revealed that he had high fever 3 days 
ago which was relieved by paracetamol and antibiotics 
given for 3 days. Physical examination revealed pulse 144/
min, blood pressure 150/100 mmHg, and oxygen saturation 
45% with semi‑consciousness. Systemic examination 
revealed bilateral crepts and rhonchi on auscultation of 
the chest. X‑ray chest showed prominent bronchovascular 
markings without any features of infiltration or pneumonia 
in the radiogram. Laboratory data showed random blood 
glucose levels to be 355 mg/dl, total leukocyte counts 
levels 14.532; with differential leukocyte counts measuring 
neutrophil 91%, lymphocyte 8%, eosinophil 1, and 
monocyte 1%. Her random blood glucose was 109 mg/dl 
and hs creative protein s 3.3 µg/dl.

Apart from standard therapy, he was given injection 
Dexona 1 vial intravenously 4 hourly, along with 
injection ceftriaxone 1 g intravenously 2 hourly, 
levocetirizine 10 mg 4 hourly, and montelukast 20 mg 4 
hourly. She recovered in 10 h.

Case 6
A 55‑year‑old man presented with fever, cough, and 
common cold with mild breathlessness for 10‑day 
duration. Past history revealed that he suffered from 
hypertension and angina about 2 years ago, for which he 
was hospitalized and treated. On examination, his oxygen 
saturation was 65%, blood pressure 90/65 mmHg, and 
pulse rate 125/min. His RT‑PCR test was positive for the 
diagnosis of COVID‑19. He was administered doxycycline 
100 mg twice daily, levocetirizine 10 mg thrice daily, and 
montelukast 20 mg thrice daily along with dexamethasone 
4 mg 4 hourly and oxygen showing no improvement. He 
was put on noninvasive ventilation for 5 days in the 
intensive care unit and was administered remdesivir, 
doxycycline, low‑molecular‑weight heparin, and 
rosuvastatin 20 mg daily, along with clopidogrel 75 mg 
daily, while in intensive care. He showed improvement 
in oxygen saturation and general condition after 5 days 
in intensive care while continuing montelukast during 
the follow‑up of another 1 week.

Treatment

All the six patients were administered standard 
therapy as  per  guidel ines  for  t reatment  of 

COVID‑19: azithromycin (500 mg twice daily), 
hydroxychloroquine (400 mg on the 1st day and 200 mg 
daily for 5 days), Vitamin C 500 mg/day, and Zincovit 
one capsule daily (composition: minerals (zinc, copper, 
iodine, magnesium, manganese, molybdenum, selenium, 
and chromium) + vitamins (A, B1, B2, B3, B5, B6, B7, 
B9, B12, C, D3, and E). One tablet provides 63 mg zinc 
sulfate). Cases 5 and 6 who presented with respiratory 
failure were also administered dexamethasone 4 mg 4–8 
hourly daily for few days and then tapered in another 
3–5 days. In all the cases, the diagnosis of COVID‑19 was 
confirmed by positive RT‑PCR test.

Comments

This clinical observation indicates that in patients with 
COVID‑19, treatment with MK may have provided 
possible benefits, resulting in rapid recovery, although 
they were also administered standard therapy. Since 
there is no suitable antiviral drug therapy available for 
treatment of COVID‑19, it is possible that MK should 
be further evaluated for its antiviral effects via in vitro 
experiments as well as in randomized, controlled trials. 
The possible benefits provided by treatment with MK 
may be due to its anti‑inflammatory, antioxidant, and 
possible antiviral activity against COVID‑19 infection. 
The antivirus activity of MK has already been proven 
in Zika virus (ZIKV) infection.[3‑5] The antiviral activities 
of MK against ZIKV and other two flaviviruses, DENV 
and YFV, in vitro were proven and MK also exhibited 
protective efficacy against ZIKV vertical transmission 
and lethal challenge[3] [Figure 1].

Figure 1 shows the chemical structure of MK indicating 
its inhibitory activity against ZIKV strains from Asian 
and African lineages in two host cells.[3] There is a 
dose‑dependent inhibition of infection due to ZIKV 
strain SZ01 (b), MR766 (c), and FLR (d) by montelukast 
in BHK‑21 cells and inhibition of infection by ZIKV 
strain SZ01 (e), MR766 (f), and FLR (g) in Vero E6 cells. 
Curcumin from turmeric, an anti‑ZIKV drug, was 
included as a positive control.

There is evidence that the use of MK can block 
infection at the early stage of virus life cycle which 
may be of great value in the prevention of spread 
of infection to other organs.[5] MK was developed 
for treatment of patients with asthma because of its 
leukotriene receptor antagonist activity.[4‑6] There is 
only a little knowledge about its potential mechanism 
of the antiviral activity against ZIKV, DENV, and YFV. 
In an experimental study, MK was added with virus 
simultaneously (time 0) or at different time points 
after viral infection.[3] At 16 hpi, the supernatant was 
discarded, and the cells were then washed to perform 
the plaque assay for evaluating the inhibitory effects 
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of MK at different time points. The assay of viral 
RNA replication confirmed that MK and NITD008 (an 
adenosine nucleoside inhibitor) targeting the stage of 
replication of flavivirus RNA were both added 4 hpi.[3] 
The patterns of the time of addition in the experiment 
and assay of viral RNA replication were similar for 
DENV‑2 and YFV 17D, suggesting that MK may inhibit 
infection with flavivirus at the early stage.[6,7] Previous 
studies indicated that other antiviral agents have been 
developed and are under evaluation for treatment 
of infection due to COVID‑19 as well as other viral 
infections.[8] However, remdesivir has been found to be 
promising, but many patients continue to die despite 
therapy within agent.[2,9,10]

In the pandemic due to COVID‑19, many infected 
subjects are asymptomatic or experience mild symptoms 
and recover without medical intervention.[1,2] However, 
those with comorbid hypertension, diabetes, obesity, 
and heart disease as well as subjects above 50 years are 
at higher risk of life‑threatening illness.[2] Remdesivir, 
a nucleotide drug with active metabolite, inhibits viral 
RNA dependent RNA polymerases that are structurally 
conserved enzymes playing a key role in the replication 
of a broad range of viruses, including infection with 
COVID 19.[2] However, it may not be better than 
standard therapy in many patients with moderate 
COVID‑19.

In brief, it is possible that the addition of MK to standard 
treatment may have provided additional protective 
effects against COVID‑19 spread and complications. 

Large randomized, controlled trials and in vitro 
experiments are necessary to provide a proof about its 
antiviral activity in COVID‑19 patients.
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Chronic pulmonary thromboembolism 
in a patient of erythema nodosum 
leprosum treated with thalidomide and 
corticosteroid
Sangam Singh, Mahim Mittal, Minakshi Awasthi, Neeraj Chaudhary

Abstract:
Thalidomide is the drug of choice for erythema nodosum leprosum (ENL) in men. Its use in patients 
with multiple myeloma has been reported to cause venous thrombosis. Postulated mechanism is an 
increase in procoagulant state with the use of thalidomide along with corticosteroids in the underlying 
hyperviscosity in multiple myeloma. We report a case of superficial and deep vein thrombosis and 
chronic pulmonary vein embolism in a patient of ENL treated with thalidomide and corticosteroid. An 
increase in procoagulant state with the use of these two medicines along with a persistent inflammatory 
state in ENL and an increased risk of venous thrombosis in type 3 hypersensitivity together may 
have resulted in thrombus formation.
Keywords:
Anticoagulant, COVID‑19, CPTE, erythema nodosum leprosum, procoagulant, thalidomide, VTE

Introduction 

Thalidomide and corticosteroid use 
in a patient of erythema nodosum 

l e p r o s u m  ( E N L )  m a y  c a u s e  b o t h 
superficial vein thrombosis and deep vein 
thrombosis (DVT).[1]

Case Description

A 45‑year‑old male  presented with chief 
complaints of pain and swelling in the left 
calf region for the past 45 days, gradually 
progressive dyspnea on exertion for the 
past 1 month with increased severity and 
dyspnea at rest for the past 6–7 days. 
He had been previously diagnosed with 
lepromatous leprosy (LL), and treatment with 
multibaccilarry (MB) regimen (rifampicin 
600 mg once monthly, clofazine both 
daily [50 mg] and monthly [300 g] dose, 

and dapsone 100 mg daily) for the same 
was started 1 year back; however, after 
few months of therapy, he developed ENL. 
He was prescribed thalidomide 100 mg 
twice daily and prednisolone with plan 
to taper medications according to the 
response of treatment. The patient did 
not return for follow‑up and had been 
self‑medicating with thalidomide and 
prednisolone in varying doses for the 
past 9 months. No treatment records were 
available. The patient did not have any other 
significant history and denied consumption 
of tobacco, alcohol, or any other substance. 
On admission to the emergency, his blood 
pressure was 100/60 mmHg, pulse rate 
was 118/min regular, respiratory rate was 
26/min at rest. Jugular pressure (JVP) was 
elevated. CVS  examination revealed a 
systolic murmur in tricuspid area suggestive 
of tricuspid regurgitation (TR). There was 
tender hepatomegaly and bilateral pitting 
type ankle edema. There was marked 
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swelling of the left leg up to mid‑thigh with tenderness 
of calf. His hematological and biochemical profile 
was unremarkable. Autoimmune markers including 
antinuclear antibody (ANA) and antiphospholipid 
antibody (APS) were negative. Since the findings were 
suggestive of DVT with a suspicion of right heart failure, 
further investigations were planned. A 2D  echo showed 
grossly dilated Right Atria and Right Ventricle with 
severe TR and a calculated pulmonary artery pressure 
of 57 mmHg [Figure 1]. Color Doppler of the left lower 
limb was also done. There were dilation and intraluminal 
thickening without color uptake in great saphenous, left 
distal superficial femoral, popliteal, short sephanous, 
posterior tibial, and anterior tibial veins, which was 
suggestive of multiple venous thrombosis (chronic 
superficial vein thrombosis and DVT). Computed 
tomography pulmonary angiography was done which 
showed filling defects in both right and left main 
pulmonary arterial branch and segmental branches of 
both lungs, upper and lower lobe and right middle lobe 
with dilated pulmonary trunk (32 mm) [Figure 2].

H e  w a s  d i a g n o s e d  a s  c h r o n i c  p u l m o n a r y 
thromboembolism (CPTE) with multiple venous 
thrombosis (superficial vein thrombosis and DVT). He 
was started on rivoroxaban (15 mg BD) and diuretics and 
his symptoms started to resolve gradually in the next 
few days and switched to rivoroxaban 20 mg daily single 
dose with diuretics. On close follow‑up of 1–2 months 
duration, his symptoms subsided and have only mild 
breathlessness on performing exertion work.

Discussion

DVT is not an uncommon  condition  with a risk 
of thrombosis in age below 55 of less than 2% 
and more than 5% in age more than 65.[2] Factors 
predisposing to thrombosis are procoagulant 
mutation, atherosclerosis, diabetes, hypertension, 

obesity, active cancer, smoking, immobility, major 
surgery within 3‑month period. Chronic systemic 
inflammation can also predispose to venous 
thrombosis. Persistent inflammatory state is  associated 
with decreased antithrombin 3, protein c, which are 
naturally occurring anticoagulants and endothelial 
dysfunction, which predispose to prothrombotic stage 
in many conditions such as Becet disease, Rhematoid 
Arthritis, ANCA (Anti Nuclear Cytoplasmic Antibodies) 
vasculitis, and APLA (Antiphospholipid antibodies) 
syndrome.[3]

ENL is an immune‑mediated inflammatory complication 
affecting mainly LL and borderline leprosy (BL). It can 
present anytime during, before, or after the therapy. 
It is a clinical diagnosis in a patient of LL/BL.[4] It is 
considered a type 3 hypersensitivity response and 
affects multiple organs causing systemic illness. 
Type 3 hypersensitivity reaction predisposes to 
venous thrombosis. This has also been identified in 
the COVID‑19 epidemic, where COVID infection leads 
to a type 3 hypersensitivity. In COVID‑19 infection, 
an increase in the procoagulant activity has been 
reported.[5,6] Symptomatic venous theomboembolism 
(VTE) is seen in up to 25% patients in the intensive 
care units and anticoagulation with heparin is the 
recommended modality of treatment.

In a patient of ENL, a type 3 hypersensitivity reaction, 
the risk of venous thrombosis, is further increased by 
the use of thalidomide and corticosteroid. Thalidomide 
is a synthetic glutamic acid derivative; it is also known 
to inhibit interleukin‑6 (IL‑6) production and tumor 
necrosis factor (TNF)‑induced nuclear factor‑κB 
activation in Jurkat cells. TNF alpha is known to enhance 
neoangiogeneis by itself and/or by interaction with 
IL‑6 which is known to be involved in pathogenesis of 
multiple myeloma; for this property, it is widely used in 

Figure 1: Doppler tracing of tricuspid valve showing RVSP 57 mmHg
Figure 2: (a and b) Computed tomography pulmonary angiography of the patient 
showing filling defect in right and left main pulmonary artery branches, segmental 
branches in both lungs upper and lower lobe and right middle lobe causing partial 

narrowing of the main branches, with dilated pulmonary trunk (32 mm)

ba



Singh, et al.: CPTE in patient with chronic thalidomide use

38  Journal of Internal Medicine of India - Volume 15, Issue 1, January-June 2021

patients of multiple myeloma.[7‑10] It is highly teratogenic 
and is absolutely contraindicated in pregnancy/
reproductive age group female.[11] Common adverse 
effects include sedation, constipation, and sensorimotor 
polyneuropathy. The most serious and life‑threatening 
adverse effect of thalidomide is VTE.[12] The risk of 
thrombosis increases significantly; if used together with 
corticosteroid, the risk is nearly 2%–3% alone and 8% if 
used along with corticosteroid.

The risk of venous thrombosis with thalidomide in 
multiple myeloma and other cancer is well known, and 
there are also multiple case reports to this; multiple 
myeloma in itself is a hypercoagulable state may be 
another predisposing factor for thrombosis. However, 
there are only few case reports in the last decades where 
a patient of ENL taking thalidomide and corticosteroid 
develops venous thrombosis.

Here, we report a case of a patient with ENL treated with 
thalidomide and corticosteroid for long time (9 months), 
with poor follow‑up who develops CPTE with DVT and 
superficial venous thrombosis, who did not had any 
previous risk factor venous thrombosis.

We can hypothesize that thalidomide and corticosteroid 
use together may have produced a prothrombotic 
state in ENL patient where early stages of thrombus 
have flourished in preexisting persistent systemic 
inflammatory state of ENL.

Those patients of ENL who are taking thalidomide with 
corticosteroid together should be monitored regularly 
for signs and symptoms of DVT and pulmonary 
embolism .
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Acute pyelonephritis in diabetes 
mellitus: A series of six cases
Kavya Ronanki, K. Kokila1, Dheeraj, Nirmal Kumar, Mukesh Bairwa, Ravi Kant

Abstract:
Acute pyelonephritis is an inflammation due to infection affecting the kidneys and pelvis. Patients 
usually present with classical symptoms such as high‑grade fever, loin pain, although sometimes 
present with atypical complaints. Diabetes mellitus is the common cause of pyelonephritis, sometimes 
increasing the rate of complications in patients with pyelonephritis. The most common organism 
responsible is Escherichia coli. We are reporting here our experience of six patients with acute 
pyelonephritis and their outcomes. Early diagnosis and treatment decrease mortality and long‑term 
complications.
Keywords:
Acute pyelonephritis, diabetes mellitus, Escherichia coli

Introduction

Acute pyelonephritis is a category of 
urinary tract infections (UTIs) that can 

be either complicated or uncomplicated. 
Acute pyelonephritis has an incidence as 
high as 250,000 cases per year and requires 
100,000 hospitalizations every year in the 
USA. Women are affected more commonly 
than men.[1] Pyelonephritis is a bacterial 
infection of the kidney and renal pelvis 
and should be usually inferred clinically in 
patients with flank pain or tenderness with 
laboratory evidence suggestive of UTI. The 
typical manifestations of pyelonephritis 
include fever, chills, and malaise due to 
systemic inflammation or urgency, urinary 
frequency, and dysuria. The most common 
major symptoms are fever and flank 
pain; however, the clinical presentations 
and disease severity vary, ranging from 
low‑grade fever mild flank pain to refractory 
septic shock. Diabetes mellitus (DM) 
is one of the common causes of acute 
pyelonephritis. Acute pyelonephritis can 
precipitate a dysregulated host response[2] 

that results in fulminant illness which 
is difficult to treat. Diagnosis is mostly 
clinical, but computed tomography (CT) 
or ultrasonography (USG) enhances the 
precision. The assessment of severity, 
classifying whether it is complicated or 
uncomplicated, underlying immunity 
status, underlying comorbidities, and the 
isolated pathogen with resistance pattern to 
antimicrobial agents are critical in decisions 
regarding the need for hospitalization, 
management, and the need for vigilant 
monitoring.

Case Reports

Case 1
A 40‑year‑old male with a history of 
hypothyroidism and DM for 10 years on 
ayurvedic medication presented to the 
outpatient department with a history of 
fever persisting for 11 days, right flank pain 
for 10 days, and burning micturition for 
8 days. Fever was not documented, high 
grade, associated with chills and rigors. 
Examination revealed right renal angle 
tenderness and tachypnea with a respiratory 
rate of twenty‑four. The serum creatinine 
was 1.6 mg/dl and complete blood 
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cell (CBC) revealed mild leukocytosis. Ultrasound of the 
whole abdomen is normal. Noncontrast computerized 
tomography was done which was suggestive of bilateral 
acute pyelonephritis as shown in [Figure 1]. The 
patient was treated with fluids and intravenous (IV) 
levofloxacin. The urine culture showed Escherichia coli 
sensitive to levofloxacin, and hence the same antibiotic 
is continued for a total of 14 days. The patient improved 
clinically with no fever spikes and the serum creatinine 
was normalized.

Case 2
A 62‑year‑old female with a history of old ischemic 
cerebrovascular accident for 5 years on antiplatelet 
therapy and history of DM for the past 2 years with 
uncontrolled sugars presented with a history of 
high‑grade fever and burning micturition for 10 days 
and breathlessness for 2 days to the emergency. In an 
emergency, she was intubated because of respiratory 
distress with tachypnea. She developed acute kidney 
injury with deranged serum creatinine and anuria for 
10 h not responding to carbapenems. Urine analysis 
shows plenty of pus cells and Enterococcus species 

sensitive to linezolid was isolated and antibiotics 
were changed in accord to it. Ultrasound was s/o 
gross left hydronephrosis. Noncontrast computed 
tomography (NCCT) revealed left hydronephrosis 
without calculi as shown in Figure 2 and a percutaneous 
nephrostomy (PCN) drain was inserted by the urology 
team. The patient clinically improved and got extubated 
successfully. The patient responded to antibiotics and 
complete blood count (CBC), kidney function test 
(KFT) recaptured to normal values.

Case 3
A 62‑year‑old gentleman, who is a known case of 
DM for the past 8 years was diagnosed with pituitary 
macroadenoma 3 years ago and was on regular 
follow‑up and planned for surgical excision. He visited 
with complaints of fever, high grade, and intermittent, 
documented up to 102 F for the past 15 days. He also 
gave the history of burning micturition and urgency for 
the past 5 days, not associated with any abdominal pain. 
Urine routine microscopy revealed pus cells. Initially, 
levofloxacin was started and patient symptoms did not 
improve clinically and piperacillin–tazobactam was 

Figure 1: Coronal noncontrast computed tomography image showing bilateral 
bulky kidneys with bilateral perirenal fat stranding

Figure 2: Axial and coronal noncontrast computed tomography image showing left 
obstructive ureteric calculus causing upstream gross hydroureteronephrosis with 

paper thinning of renal parenchyma

Figure 3: Axial and coronal noncontrast computed tomography image: hyperdense 
calculus is seen in the right upper ureter. There is a mild thickening of the upper 

ureteric wall and right renal pelvis. The right kidney is bulky with perirenal fat 
stranding and thickening of pararenal fascia. Mild left perirenal fat stranding is also 

seen

Figure 4: Coronal noncontrast computed tomography image showing bilateral 
obstructive staghorn calculi with bilateral perirenal fat stranding, bulky right kidney 

with thickening of the right pararenal fascia
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added. NCCT kidney, ureter, and bladder were done 
which revealed bilateral pyelonephritis with calculi 
in the right upper ureter [Figure 3]. Although urine 
culture did not add additive benefit by revealing mixed 
pathogens, the patient responded to antibiotic therapy 
in 3 days and was completely asymptomatic after 7 days 
and was discharged.

Case 4
A 55‑year‑old gentleman, with a history of DM controlled 
on regular oral hypoglycemic agents, came to the 
hospital with fever and rigors, vomiting, and headache, 
persisted for 1 week. There is a history of loin pain 
without hematuria. On examination, he was conscious, 
oriented, febrile, and dehydrated with renal angle 
tenderness. Initial investigations revealed leukocytosis 
with normal renal functions. Urine microscopy revealed 
plenty of pus cells, although culture sensitivity did not 
yield any pathogen. Ultrasound whole abdomen was 
done which revealed bilateral calculi. NCCT was done 
which depicted bilateral staghorn calculi with bilateral 
pyelonephritis [Figure 4]. The patient was started on 
IV fluids and empirical antibiotics to prevent further 
enlargement of the stone. The fever subsided and the 
patient clinically improved. The patient was planned 
for percutaneous nephrolithotomy by the urology team.

Case 5
A 42‑year‑old female, with no prior comorbidities, 
developed fever for 5 days with chills and rigors, high 
grade, undocumented, relieved on her own. Fever 
was associated with abdominal pain of acute onset, 
periumbilical, nonradiating, a/w decreased urine 
output for 2 days without frothiness and hematuria. 
The patient developed altered sensorium for the past 
1 day in the form of unresponsiveness and inability 

to recognize family members. No h/o abnormal body 
movement or neck stiffness patient presented with the 
above said complaints to AIIMS and was admitted to 
the ward. Cerebrospinal fluid was within the normal 
limit. Tropical fever workup was negative. Urine routine 
microscopy had 15–20 pus cells; however, urine culture 
was sterile. USG abdomen was within normal limits. 
NCCT was suggestive of right pyelonephritis [Figure 5] 
and was treated with appropriate antibiotics. Baseline 
investigations revealed increased urea and creatinine and 
hyperbilirubinemia. The patient received one episode of 
dialysis for uremic encephalopathy. Hepatitis C serology 
turned out to be positive. Hepatitis C virus (HCV) RNA 
polymerase chain reaction has been sent and reports are 
being awaited. Patient sensorium improved and fever 
subsided. The patient was discharged with advice to 
report with HCV viral load report.

Case 6
This 69‑year‑old female had a history of hypertension 
and diabetes for the past 18 years on regular medication, 
diagnosed to have chronic kidney disease stage 4 3 years 
ago. She developed decreased urine output with pus 
discharge from urine for 5 days. No history of hematuria, 
burning micturition, and passage of stones in the urine. 
His blood picture showed leukocytosis with normal 
creatinine and blood urea levels. On evaluation was 
found to have radiological evidence of pyelonephritis on 
NCCT as shown in Figure 6. The patient was started on 
empirical broad‑spectrum antibiotics after sending urine 
analysis. In‑hospital blood sugar control was achieved. 
E. coli was isolated from urine and was sensitive to 
piperacillin–tazobactam. Hence, antibiotics were 
upgraded leading to clinical improvement of the patient.

Discussion

The term pyelonephritis denotes inflammation of the 
renal pelvis and kidney.[3] It occurs usually due to 

Figure 5: Axial noncontrast computed tomography image: bulky right kidney with 
perinephric fat stranding and thickening of the anterior and posterior pararenal 

fascia and lateroconal fascia

Figure 6: Axial and coronal noncontrast computed tomography image: showing 
bilateral perirenal fat stranding. There is thickening of the anterior and posterior 

pararenal fascia and lateroconal fascia, more on the left side. The small left kidney 
with thinning of renal parenchyma
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ascending UTI from the urinary bladder to the collecting 
system. The anatomical localization can be done clinically 
from the presence of flank pain or renal angle tenderness, 
but not always. In most uncomplicated UTI patients, the 
uropathogens present in rectal flora invades the bladder 
through the urethra. The most common cause of acute 
pyelonephritis is Gram‑negative bacteria E. coli.[4] Other 
Gram‑negative bacteria include Proteus, Klebsiella, 
and Enterobacter which account for relatively higher 
proportions of complicated UTIs.

Factors that are modulating risk for acute pyelonephritis 
include young sexually active women, extreme age 
groups of patients such as the elderly and due to 
variability in anatomy and hormonal changes. Pregnant 
women can also be at risk of developing pyelonephritis, 
usually in the past two trimesters.[5] Incidence is more 
in women but has no racial predisposition.[6] Patients 
with DM are shown to have increased incidence of acute 
pyelonephritis compared with patients without DM.

The classical presentation includes the triad of flank 
pain, fever, and nausea or vomiting, but not all 
symptoms will be present always. Other symptoms 
include dysuria and hematuria due to concurrent 
cystitis. The onset of symptoms will be acute usually 
except in immune‑compromised states such as diabetes. 
A good clinical history and examination is the mainstay 
of evaluation, but laboratory and imaging studies 
can be helpful and confirmatory keeping in mind the 
other differentials of flank pain or tenderness, with or 
without fever such as acute cholecystitis paraspinous 
muscle disorders, appendicitis, urolithiasis, and pelvic 
inflammatory disease.[7] In men, fever plus pyuria, 
should always raise the suspicion of prostatitis. An 
infectious cause of pyelonephritis can be evidenced by 
urine analysis that shows pus cells and urine culture 
that shows substantial concentrations of a uropathogen, 
usually Gram‑negative bacilli such as E. coli.

Along with urine analysis, including microscopy and 
cultures,[8] patients with suspected acute pyelonephritis 
should undergo blood investigations including CBC 
count to look for leukocytosis, aberrations in serum 
creatinine, and blood urea to assess kidney function. 
Further investigations can be prioritized based on the 
individual patient. A plain abdominal radiography can 
be done to look for radiopaque calculi specifically of 
the proximal and distal ureter which can be missed in 
ultrasound. USG can be used to detect pyelonephritis, but 
a negative study does not exclude acute pyelonephritis. 
Ultrasound can detect the size and contour of the 
kidneys, calculi, mass, abscess, and hydronephrosis if 
present. However, the imagining study of choice for 
acute pyelonephritis is abdominal/pelvic CT with better 
sensitivity, especially in complicated pyelonephritis. 

However, the imaging study of choice for acute 
pyelonephritis is abdominal/pelvic CT with better 
sensitivity, especially in complicated pyelonephritis 
like emphysematous pyelonephritis. The diagnosis can 
be made with ultrasound, but CT is typically necessary 
for emphysematous pyelonephritis and should be 
aggressively managed. Imaging studies will usually not 
be required for the diagnosis of acute pyelonephritis but 
are indicated for patients in septic shock, those patients 
with poorly controlled diabetes, patients with a renal 
transplant, complicated UTIs, immunocompromised 
patients, or with poor clinical response after 72 h.

Acute pyelonephritis can be managed as either 
outpatient or inpatient. After the assessment of illness 
severity and associated comorbidities, mildly ill patients 
who have minimal nausea. Moreover, hemodynamically 
stable who are young, nonpregnant can be treated as 
outpatients. Inpatient treatment is usually required for 
complicated pyelonephritis spectrum, which includes 
elderly, immunocompromised, those with poorly 
controlled diabetes, pregnancy, renal transplant patients, 
patients with structural abnormalities of the urinary tract, 
with indwelling catheters, or functional abnormalities. 
The mainstay of treatment of acute pyelonephritis is 
antibiotics, analgesics, and antipyretics. The initial 
choice of antibiotics will be empiric and should be based 
on the local antibiotic resistance. The regimen should 
be modified when infecting strain is isolated based on 
the sensitivity. Nitrofurantoin should not be used as 
it attains concentration only in urine. The Infectious 
Diseases Society of America recommends empirical 
therapy with fluoroquinolones if the prevalence of 
resistance to fluoroquinolones among local uropathogens 
is <10%.[9,10] Other choices include oral cephalosporins 
or TMP‑SMX for 14 days. Complicated cases of acute 
pyelonephritis require IV antibiotic treatment until 
clinical improvements such as piperacillin–tazobactam, 
fluoroquinolones, and meropenem for patients with 
suspicion of methicillin‑resistant Staphylococcus aureus 
and vancomycin can be used. Follow‑up urine culture 
results should be obtained only in patients who had 
a complicated course and are usually not needed in 
healthy, nonpregnant women.
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Plummer–Vinson syndrome
Abhishek Deepak, Atul Kaushik1, Shahzad Anwar1, Kshitij Chauhan1

Abstract:
Plummer–Vinson syndrome (PVS) is characterized by a triad of postcricoid dysphagia, upper 
esophageal webs, and iron deficiency anemia, mostly affecting middle‑aged females. A 30‑year‑old 
female patient presented to the gastroenterology outpatient department with complaints of dysphagia 
for solid foods for 1 year, which increased over the last 4 weeks. She had iron deficiency anemia. 
Barium swallow revealed a single thin esophageal web at the level of C4–5 vertebrae. Upper 
gastrointestinal endoscopy confirmed this. The patient was diagnosed with PVS. PVS is known to 
be associated with esophageal or pharyngeal cancers such as squamous cell carcinoma. Thus, we 
recommend early diagnosis of PVS and close follow‑up of these patients.
Keywords:
Dysphagia, iron deficiency anemia, Plummer–Vinson syndrome

Introduction

Plummer–Vinson syndrome (PVS) is 
characterized by a triad of postcricoid 

dysphagia, upper esophageal webs, and iron 
deficiency anemia, affecting middle‑aged 
females.[1]

It usually presents with painless, progressive 
dysphagia limited to solid with or without 
symptoms of anemia such as weakness, 
pallor, fatigue, and tachycardia.[1,2]

Esophageal webs can be detected by 
barium swallow X‑ray, but the best way for 
demonstration is the videofluoroscopy.[2,3]

On microscopic histopathological analysis, 
PVS presents with epithelial atrophy, 
chronic submucosal inflammation, and 
epithelial atypia or dysplasia in advanced 
cases.[4,5] Chronic irritation of the esophagus 
may predispose to an increased risk of 
developing esophageal webs or strictures. 
Common complications of PVS include 
hypopharyngeal cancer, esophageal cancer, 
and oral cancer.[6]

Here, we present a middle‑aged female 
with PVS who was treated with oral 
hematinics..

Case Report

A 30‑year‑old female patient presented to 
the gastroenterology outpatient department 
in our hospital with complaints of dysphagia 
for solid foods for 1 year, which increased 
over the last 4 weeks. There was no difficulty 
in swallowing a liquid diet.

There was no history of nausea, vomiting, 
retching, diarrhea, weight loss, shortness 
of breath, chest pain, loss of consciousness, 
abnormal body movement, or bowel or 
bladder involvement. The patient had no 
comorbidities such as diabetes mellitus and 
thyroid dysfunction. There was no family 
history of cancer.

On examination, the patient was conscious, 
alert, and oriented to time, place, and 
person. She had pulse of 86/min, blood 
pressure of 122/70 mmHg, respiratory rate 
of 18/min, SpO2 of 98% at ambient air, and 
temperature of 97.3°F. General physical 
examination was unremarkable except 
for the presence of pallor. The systemic 
examination was unremarkable.
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NCCT neck was unremarkable. The initial laboratory 
investigations done are shown in Figure 1 which 
confirmed moderate anemia of microcytic and 
hypochromic nature on GBP. On further evaluation, 
it was found to be Iron deficiency anemia. Chest 
X‑ray posteroanterior view was within normal 
limits. Barium swallow revealed a single thin 
esophageal web at level of C4–5 vertebrae in both 
anteroposterior and lateral views and videography, 
as shown in Figure 2a and b. Upper gastrointestinal 
endoscopy confirmed this upper esophageal web 
which narrowed the lumen, thus preventing passage 
of both adult and neonatal endoscope as shown in 
Figure 2c and d.

The patient was diagnosed as a case of PVS. The patient 
was managed with oral hematinics such as ferric 
ammonium citrate, albendazole (400 mg stat), folic acid, 
and Vitamin C (500 mg OD). Her dysphagia improved 
significantly. On follow‑up at 4th week and 8th week, 
she was asymptomatic, and her hemoglobin increased 
to 9.7 mg/dl.

Discussion

In this case, the patient was suffering from dysphagia 
for solids for over a year, which when evaluated lead to 
the discovery of underlying iron deficiency anemia and 
postcricoid web. This completed the triad of PVS.

Although the pathogenesis of PVS remains largely 
unknown, the most probable mechanism of PVS is 
iron deficiency, leading to rapid loss of iron‑dependent 
enzymes due to its high cell turnover. Loss of these 
enzymes causes mucosal degenerations, atrophic 
changes, and web formation, which are associated with 
dysphagia.[7,8]

Treatment of iron deficiency anemia with/without 
dilatation of postcricoid web by endoscopic balloon or 
Savary–Gillard dilators after anesthetizing throat mucosa 
remains the mainstream treatment.[6] There are cases been 
reported in which the use of only iron supplements leads 
to improvement in dysphagia.[9] Here, we gave a trial of 
oral iron supplements for 8 weeks after which there was 
significant improvement in her dysphagia.

PVS is known to be associated with esophageal or 
pharyngeal cancers such as squamous cell carcinoma.[1] 
Thus, we recommend early diagnosis of PVS and close 
follow‑up of these patients.
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Figure 1: Laboratory profile of the patient
Figure 2: (a) Barium swallow anteroposterior view. (b) Barium swallow lateral 

view. (c and d) Upper gastrointestinal endoscopy
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Allergic bronchopulmonary 
aspergillosis misdiagnosed as other 
respiratory diseases: Case‑based 
approach
Rajendra Prasad, Harshita Rani, Huda Shamim, Rishabh Kacker, Nikhil Gupta1

Abstract:
Allergic bronchopulmonary aspergillosis (ABPA) is a complex clinical entity resulting from an 
allergic immune response to Aspergillus fumigatus and most often occurring in a patient with 
asthma. Here in this article, we are reporting several cases of ABPA misdiagnosed as other 
respiratory diseases.
Keywords:
Allergic bronchopulmonary aspergillosis, Aspergillus fumigatus, walking pneumonia

Introduction

Aspergillus is a ubiquitous fungi, which 
occurs most commonly in mycelial 

form, is thermo‑tolerant with optimal 
temperature for growth being 37–40C 
favoring humid conditions. Allergic 
bronchopulmonary aspergillosis (ABPA) 
is a complex clinical entity resulting 
from an allergic immune response to 
Aspergillus fumigatus and most often 
occurring in a patient with asthma or 
cystic fibrosis. ABPA is defined by a 
constellation of clinical, laboratory, 
and radiographic criteria that include 
active asthma, serum eosinophilia, an 
elevated total immunoglobulin E (IgE) 
level, fleeting pulmonary parenchymal 
opacities, bronchiectasis, and evidence 
for sensitization to A. fumigatus by skin 
prick testing.[1] It mimics various common 
respiratory diseases. This article aims to 
report the several cases of ABPA with 
variable presentation which mimics other 

respiratory diseases in my 45 years of 
clinical experience.

A case of allergic bronchopulmonary 
aspergillosis mimicking tuberculosis
A 28‑year‑old male  presented with 
complaints  of  breathlessness since 
chi ldhood and he  presented with 
exacerbation. He had a history of intake 
of antitubercular drugs from private 
clinician 15 years back for 6 months and 
he was already taking inhaled salbutamol 
along with oral bronchodilators for 
bronchial asthma. Chest X‑ray showed 
diffuse parenchymal shadows in both 
lungs [Figure 1.1]. High‑resolution 
computed tomography (HRCT)  of 
the thorax showed bilateral central 
bronchiectasis [Figure 1.2a and b]. His 
eosinophil count ranged from 8% to 12% 
on different occasions and total IgE was 
also raised (6,516.8 IU/mL). Specific IgE 
against A. fumigatus was elevated (38.6 
kUA/L).  Speci f ic  immunoglobul in 
G (IgG) against A. fumigatus was also 
raised (170 U/mL). Skin prick test (type 1) 
was also positive for A. fumigatus. The 
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patient was diagnosed with a case of ABPA. The 
patient was put on oral prednisolone 0.5 mg/kg 
body weight daily for 2 weeks which was tapered 
off to 0.5 mg/kg body weight alternate day for the 
next 2 weeks and then tapered to maintenance dose 
for another 3 months [Figure 1.3]. The patient was 
advised to take regular proper asthma medication and 
for follow‑up regularly.

A case of allergic bronchopulmonary aspergillosis 
presenting as pneumonia
A 32‑year‑old female came to our hospital with complaints 
of recurrent cough with expectoration, breathlessness for 
20 years, and hemoptysis on and off for 5 years. She was 
diagnosed with a case of pulmonary tuberculosis (TB) 
and had received seven courses of antitubercular 
drugs without any response. Sputum smear was 
negative for acid‑fast bacilli (AFB) and GeneXpert was 
also negative for Mycobacterium tuberculosis. General 
physical examination was within the normal limits. 
Examination of the respiratory system showed bilateral 
ronchi. Total IgE was raised (2,256 IU/mL). IgE specific 
for A. fumigatus (200 kUA/L) and IgG for Aspergillus 
were raised (65 U/mL). Skin prick test (Type 1) was 
also positive for A. fumigatus. Chest X‑ray in 2008 
and HRCT thorax showed bilateral homogeneous 
shadows and bilateral  central  bronchiectasis 
respectively [Figure 2.1 and 2.2]. Chest X‑ray in 2016 showed 
clearing of bilateral shadows [Figure 2.3]. HRCT thorax 
showed bilateral central bronchiectasis [Figure 2.4]. The 
patient was diagnosed with a case of ABPA. The patient 
was then treated with oral corticosteroids with a dose of 
0.5 mg/kg body weight for 2 weeks and 0.5 mg/kg body 
weight alternate day for 3 months and showed marked 
improvement in clinical, laboratory, and radiographic 
findings. The patient is on maintenance dose of steroids 
along with inhaled corticosteroids (LABA + ICS) and 
doing fairly well.

A case of allergic bronchopulmonary aspergillosis 
mimicking multidrug‑resistant tuberculosis
A 22‑year‑old male, nonsmoker presented with 
complaints of cough and episodic breathlessness for 
7 years, recurrent hemoptysis for 6 months, loss of 
appetite, and generalized weakness for 6 months. 
Sputum for AFB was negative, and based on chest X‑ray 
in 2003, he was given anti‑tubercular drug for 6 months (2 
hEZ/4HR) regularly from a private practitioner without 
any response [Figure 3.1]. The patient had a bout of 
hemoptysis and deteriorated radiologically after 6 months 
and patient was suspected as multidrug‑resistant‑TB 
but sputum for AFB was negative on three occasions. 
He had also received bronchodilators and oral steroids 
off and on [Figure 3.2]. On routine blood investigation, 
eosinophils were raised (30%); absolute eosinophilic count 
was raised (3,710/mm3). Total IgE was 34,220 IU/mL. 
Serum IgG against A. fumigatus (118 U/mL) and Serum 
IgG against A. fumigatus (21.50 U/mL) were raised. 
HRCT thorax showed evidence of consolidation 
with central bronchiectasis [Figure 3.3a and b]. The 
patient was diagnosed with a case of ABPA and was 
given oral steroids 0.5 mg/kg body weight daily for 
2 weeks followed by 0.5 mg/kg body weight alternate 
day for 6 weeks. All the shadows cleared in 8 weeks 

Figure 1: 1: Chest X‑ray showing bilateral parenchymal shadows

Figure 1: 3: Chest X‑ray showing clearing of shadows after completion of 4 weeks 
of treatment with oral prednisolone

Figure 1: 2: (a and b): High‑resolution computed tomography thorax showing 
bilateral central bronchiectasis
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duration. The patient was also given treatment for 
asthma (LABA + ICS) regularly.

A case of allergic bronchopulmonary aspergillosis 
with high‑density mucus impaction mimicking 
mass lesion
A 36‑year‑old male presented with complaints of 
breathlessness since early childhood, cough with 
expectoration for 4 months, hemoptysis on and off for 
15 days, fever, and chest pain right side since 10 days. 
The patient had received anti‑tubercular treatment 
for 3 months and was on inhaled bronchodilators 
for 5 years. On general examination, clubbing was 
present. Chest X‑ray showed multiple nodular shadows 
in the right middle zone [Figure 4.1]. Computed 
tomography (CT) thorax showed high‑attenuated 
mucus plugs in the right middle lobe. Routine blood 
investigation showed eosinophil count 7%. Total 
IgE was raised (3,400 IU/mL) and both specific 
IgE (58 IU/mL) and IgG (113 IU/mL) against A. fumigatus 
were elevated. Fiber‑optic bronchoscopy showed 
lot of mucus plugs in right middle lobe. The patient 
was diagnosed as ABPA with high density mucus 
impaction [Figure 4.2a‑d]. The patient was put on oral 

prednisolone 0.5 mg/kg body weight daily for 2 weeks 
which was tapered off to 0.5 mg/kg body weight 
alternate day for next 2 weeks as there was clinical and 
radiological improvement [Figure 4.3] and then tapered 
to maintenance dose for another 4 months [Figure 4.4].

Allergic bronchopulmonary aspergillosis 
presenting as a pulmonary mass
A 38‑year‑old male, known case of asthma for 15 years, 
presented with cough with expectoration, shortness 
of breath, chest tightness, and fever for 15 days. 
There was no history of hemoptysis, expectoration 
of brownish black mucus plugs or loss of weight or 
appetite. On general physical examination, the patient 
had respiratory rate of 24 breaths/min without any 
use of accessory muscles of respiration. Expiratory 
polyphonic rhonchi were audible over bilateral lung 
fields. Other systemic examination was normal. The 
patient was prescribed antibiotics and was suspected 
to have pulmonary mass by other clinicians on the 

Figure 2: 1: Chest X‑ray posteroanterior view showing bilateral homogenous 
shadows

Figure 2: 3: Chest X‑ray posteroanterior view showing clearing of bilateral shadows

Figure 2: 4: High‑resolution computed tomography thorax showing central 
bronchiectasis

Figure 2: 2: (a‑d): High‑resolution computed tomography thorax showing bilateral 
homogenous shadows
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basis of chest radiograph for which he was referred 
to our center. The chest radiograph [Figure 5.1] 
showed an irregular shaped opacity in right lower 
zone mimicking pulmonary mass. HRCT of thorax 
showed homogenous opacity in right lower lobe 
resembling pulmonary mass [Figure 5.2] and central 
bronchiectasis [Figure 5.3]. Laboratory investigations 
showed the absolute eosinophil count of the patient was 
raised (1,120 cells/mm3), total serum IgE of the patient 
was elevated (6,121 kUA/L). Aspergillus‑specific IgG 
was elevated (156.80 U/mL) and Aspergillus‑specific 
IgE was elevated (37.30 kUA/L) and immediate 

A. fumigatus skin prick test was positive (Type I). 
Patient was diagnosed with ABPA. Patient was treated 
with oral corticosteroids with a dose of 0.5 mg/kg 
body weight for 2 weeks and 0.5 mg/kg body weight 
alternate day for 3 months and showed marked 
improvement in clinical, laboratory, and radiographic 
findings [Figure 5.4].

Figure 4: 1: Chest X‑ray showing multiple nodular shadows in the right middle lobe

Figure 3: 2: Chest X‑ray showing clearing of bilateral shadows after 8 weeks of 
treatment with oral steroids

Figure 4: 3: Chest X‑ray showing partial resolution of high‑attenuated mucus after 
treatment with oral steroids for 1 month

Figure 4: 2: (a‑d): Computed tomography thorax showing high‑density mucus 
impaction in right middle lobe

dc
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Figure 3: 3: (a and b): High‑resolution computed tomography thorax showing 
cental bronchiectasis with consolidation

ba

Figure 3: 1: (a and b): Fleeting pulmonary opacities can be seen on chest X‑ray
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Figure 4: 4: Chest X‑ray after treatment with oral steroids showing resolution of 
high‑density mucus impaction

Figure 5: 1: Chest X‑ray posteroanterior view showing mass like rounded opacity 
in the right lower zone

Figure 5: 2: Contrast‑enhanced computerized tomography scan of the thorax 
showing irregular mass like opacity in right lower lobe with satellite lesions with 

central bronchiectasis

Figure 5: 3: Contrast‑enhanced computerized tomography scan of the thorax (lung 
window) showing central bronchiectasis

A case of allergic bronchopulmonary aspergillosis 
presenting as collapse right upper lobe
A 23‑year‑old female presented with history of 
breathlessness since childhood, recurrent nasal blockage 
since 3 years for which she underwent functional 
endoscopic sinus surgery 1 year back. Patient presented 
with exacerbation of breathlessness. Chest X‑ray and 
contrast enhanced computerized tomography thorax 
showed collapse of right upper lobe [Figure 6.1 and 
6.2]. Routine blood investigation showed peripheral 
eosinophilia (15%). Total IgE was elevated (2,248 IU/mL). 
Specific IgE (24 IU/mL) and IgG against Aspergillus 
was elevated (24.78 IU/mL). Spirometry was done 
which showed obstructive airway disease. Patient was 
diagnosed as ABPA presenting with collapse. Patient was 
put on oral prednisolone 0.5 mg/kg body weight daily 
for 2 weeks which was tapered off to 0.5 mg/kg body 
weight alternate day for next 2 weeks and then tapered 
to maintenance dose for another 4 months. Patient was 
advised to take regular asthma medication (LABA + ICS) 

and for follow‑up regularly. Collapse disappeared after 
1 month of treatment with oral steroids [Figure 6.3 and 
6.4]. Patient improved clinically and her total IgE came 
down to 640 IU/mL.

Discussion

ABPA is a complex immune hypersensitivity reaction 
that manifests when the bronchi become colonized 
by Aspergillus, which causes chronic inflammation 
followed by bronchiectasis, fibrosis, and ultimately 
respiratory failure. Although there are 200 species 
of Aspergillus (A.), only few such as A. fumigatus, 
Aspergillus flavus, and Aspergillus niger have been reported 
to cause ABPA. The Rosenberg Patterson criteria are most 
widely used for diagnosis and include eight major and 
three minor criteria.[1] The major criteria include asthma, 
roentgenographic evidence of pulmonary opacities, 
skin test positive for Aspergillus (Type 1 reaction) 
blood esonophilia, precipitating antibodies (IgG) 
against A. fumigatus in the serum, elevated serum 
IgE levels (>1000 IU/mL), central bronchiectasis, and 
elevated serum A. fumigatus‑specific IgG and IgE. The 
minor criteria include the presence of Aspergillus in 
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sputum, expectoration of brownish black mucus plugs, 
and delayed skin reaction to Aspergillus antigen (Type III 
reaction). If six of the eight major primary criteria are met, 
the diagnosis is made certain. Greenberger 1997 criteria 
do not differentiate into major and minor diagnostic 
criteria.[2] Eight diagnostic criteria are laid down to detect 
ABPA. These criteria are asthma (mild or severe) or cystic 
fibrosis, immediate cutaneous reactivity to Aspergillus 
antigen, current or previous pulmonary infiltrates, 
elevated total IgE concentration (>l mg/L), precipitin 
antibodies to A. fumigatus, peripheral blood eosinophilia, 
elevated serum IgE and/or IgG‑against A. fumigatus, and 
proximal bronchiectasis.

Recently proposed diagnostic criteria for ABPA by 
International Society for Human and Animal Mycology 
include predisposing conditions like Bronchial asthma 
and cystic fibrosis.[3] Obligatory criteria (both of which 
should be present) include Type I Aspergillus skin 
test positive or elevated IgE levels against A. fumigates 

and Elevated total IgE levels (>1000 IU/mL). Other 
criteria (at least two of three should be present) which 
include presence of precipitating or IgG antibodies 
against A. fumigatus in serum, radiographic pulmonary 
opacities consistent with ABPA and total eosinophil 
counts >500 cells/µL in steroid naıve patients. A wide 
spectrum of radiographic changes can be seen in patients 
with ABPA including transient migratory radiographic 
opacities secondary to eosinophilic pneumonia. These 
shadows were termed as “walking pneumonia.[4,5] 
HRCT characteristically shows central bronchiectasis, 
mucus‑filled bronchi, consolidation, and centri‑lobular 
nodules.[6] Other manifestations include segmental 
or lobar collapse, pleural effusion, and spontaneous 
pneumothorax. A characteristic radiographic finding in 
ABPA is high‑attenuation mucus.

The presentation of ABPA as pulmonary masses (as 
seen in our one patient) is distinctly uncommon. These 
masses are usually attributed to mucus plugging 
of bronchi and distal accumulation of secretions, as 
seen in our patient or large bronchocele (mucus‑filled 

Figure 5: 4: Chest X‑ray posteroanterior view showing clearing of the rounded 
opacity after taking oral corticosteroids for 3 weeks

Figure 6: 1: Chest X‑ray showing collapse of right upper lobe

Figure 6: 2: Contrast enhanced computerized tomography thorax showing collapse 
of right upper lobe

Figure 6: 3: Chest X‑ray after treatment with oral steroids for 1 month
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dilated bronchi), which appear as masses but with no 
proximal obstruction.[7] Another mechanism is probably 
inflammatory eosinophilic parenchymal consolidation 
without endobronchial involvement, appearing as 
pseudotumor. Eosinophilic organizing pneumonia 
due to adjoining intense bronchial inflammation led 
to pseudotumor formation. Although bronchoceles 
are classically seen in ABPA, reversible bronchoceles 
are almost pathognomonic of ABPA. The presence 
of hyperdense mucus is the most characteristic (if 
not pathognomonic) finding of ABPA and occurs in 
almost 19% of these patients. The high‑attenuation 
calcium salts generally indicate chronicity and negate 
an acute event. In our patient, the quick disappearance 
of the mass after initiation of treatment indicates 
an acute event which dramatically responded to 
treatment. It is important to note that ABPA can also 
be diagnosed in patients without history of asthma 
unlike our cases. This is particularly important because 
in these patients, presence of a lung mass can lead to 
strong consideration of lung cancer as a diagnostic 
possibility and lead to invasive diagnostic procedures 
to establish an accurate diagnosis. ABPA can present 
as pulmonary mass lesion and must be considered in 
the differential diagnosis in patients presenting with 
history of asthma. High‑attenuation density within these 
masses can help narrow the differential diagnosis.[6] It is 
important to consider ABPA in the diagnostic algorithm 
of pulmonary masses because treatment with 
glucocorticoids is associated with excellent outcomes, 
as seen in our patient. Pulmonary infiltrates and 
segmental collapse are the usual radiological picture, it 
can rarely present as lung collapse as in one of our case. 
Parenchymal abnormalities, which have a predilection 
for upper lobes, include consolidation, collapse, and 
parenchymal scarring. Parenchymal lesions can extend 
up to the pleura. The collapse can be managed by 

Figure 6: 4: Contrast enhanced computerized tomography thorax after treatment 
with steroids for 1 month showing that collapse has disappeared

aggressive pulmonary toileting to cause mobilization 
of secretions by physiotherapy, postural drainage, and/
or bronchoscopy along with treatment with drugs such 
as corticosteroids and/or antifungal agents. Our patient 
was treated with oral steroids and responded well. Her 
collapse disappeared after 4 weeks of treatment.

Conclusion

With above case‑based discussion, it can be concluded 
that if any patient with background history of bronchial 
asthma present with blood eosinophilia and various 
radiological abnormalities, ABPA should be suspected 
and further investigations should be done for the early 
diagnosis and treatment of ABPA.
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Reports of herpes simplex reactivation 
after COVID vaccination: A case series
Afroz Abidi, Ghizal Fatima1, Shruti Srivastava, Saibal Chakravorty2

Abstract:
Vaccination is a safe and effective way to control preventable infectious diseases. Since December 
2019, the world has been facing a global pandemic of COVID‑19. Physicians and scientists were 
totally baffled and unprepared for this sudden emergency, but the continued efforts of researchers help 
control the disease. Apart from the emergency use authorization of drugs, experts swiftly explored a 
number of candidate COVID‑19 vaccines including live‑attenuated, viral‑vectored, nucleic acid–DNA 
and RNA, protein subunit, and inactivated vaccines. Post approval from regulatory authorities in 
India, the Ministry of Health and Family Welfare introduced a vaccine in the market after successful 
phase II/III clinical trials.
Keywords:
Herpes simplex, Covaxin, Covishield

Introduction

Two Indian candidate vaccines were 
launched in the market in the first 

phase – Covaxin and Covishield. Covaxin 
developed by Bharat Biotech is an 
inactivated vaccine that provides a vigorous 
immune response. Covishield ‑ The 
Oxford ‑ AstraZeneca vaccine, being 
manufactured locally by the Serum 
Institute of India (SII), has a weakened 
version of adenovirus derived from 
chimpanzees. Recombinant Chimpanzee 
Adenovirus vector vaccine encodes the 
SARS‑CoV‑2 Spike glycoprotein which 
helps in developing immunity against the 
SARS‑CoV‑2. The SII and Indian Council 
of Medical Research jointly conducted a 
Phase II/III, observer‑blind, randomized 
controlled study to determine the safety and 
immunogenicity of Covishield which was 
found to be efficacious and safe. Hence, both 
these vaccines were approved for restricted 
use in emergency situation on January 3, 
2021.[1,2]

Though vaccines have high immunogenicity, 
safety is still a matter of concern. Adverse 
event following immunization (AEFI) is 
any untoward medical occurrence that 
follows immunization and which does 
not necessarily have a causal relationship 
with the usage of the vaccine.[3] It can be an 
unfavorable or inadvertent sign with unusual 
laboratory results, symptoms, or disease. 
These AEFI should be promptly recognized, 
and appropriate treatment should be initiated. 
To respond to vaccine safety issues, the WHO 
has established a Global Advisory Committee 
on Vaccine Safety.

AEFI can be classified as vaccine‑related 
reactions, vaccine quality defect‑related 
reactions, immunization error‑related 
reaction, anxiety‑related reactions, or 
some accidental unprecedented events. 
These reactions can be mild, moderate, or 
severe, with fever being the most common 
reaction. It is considered as serious, if it is 
life‑threatening, requires hospitalization 
or prolongs existing hospital stay, causes 
significant disability, permanent injury, or 
damage, results in congenital anomaly or 
birth defect, or leads to death.
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Herpes simplex and varicella‑zoster viruses are known to 
be dormant viruses persisting in the neuronal cells after 
primary infection in a latent state. Any triggering factor 
such as immunocompromised condition, HIV infection, 
stress, immunosuppressant drug usage, exposure to UV 
light, trauma to skin, cancer, or cell damage reactivates 
the viral genome, causing replication of virus and flaring 
up of infection. Vaccination against other nonherpes 
virus may sometimes induce reactivation of herpes 
simplex infection, but reports are spurious and rare.[4]

The vaccination drive in India began on January 16, 
2021, initially prioritizing health care and frontline 
workers such as police and paramilitary forces, sanitation 
workers, and disaster management helpers, which will 
be followed by population above 50 years. We report here 
four cases of herpes reactivation following COVID‑19 
vaccination. All patients were administered Covishield 
under the Government of India’s initiative of COVID‑19 
vaccination.

Patients

Patient 1 and 2 were female medical students aged 
24 years who had received the first dose of vaccine 
on January 28. They developed prodromal phase of 
102°C fever which started from 24 to 48 h followed by 
weakness, loss of appetite, fatigue, vertigo, delirium, 
and headache. After 1 week of vaccine administration, 
erythema, rashes, and sores started developing in the 
C7 dermatome.

Patient 3, a 41‑year‑old female physician received the 
first dose of Covishield on February 5. After 24 h, she 
developed prodromal phase of 102°C fever along with 
malaise, fatigue, and headache which persisted for 2 days, 
followed by maculopapular rashes, erythema, and blisters 
on the 5th day in the umbilical region T10 dermatome. The 
patient had a previous history of herpes 5 years back.

Patient 4 was a 21‑year‑old female paramedical student 
who also received the first dose of vaccine on February 
5. She had similar symptoms with fever after 12 h along 
with myalgia, nausea, lethargy, and headache. From the 
3rd day onward, she started developing rashes, tingling 
sensation, itching, and blisters in the T5–6 dermatome. 
The blisters were fluid filled and tender.

All patients were treated with oral acyclovir 400 mg 
QID for 10 days along with analgesics, antipyretic, 
antihistamines, and other symptomatic treatment.

Causality assessment of all these AEFI was done using 
the WHO‑UMC scale and Naranjo’s scale and was found 
to be probable or likely. The Individual Case Safety 
Report of these AEFI were filled and reported in the 
Vigiflow under the Pharmacovigilance Program of India.

Conclusion

Herpes simplex and varicella‑zoster both can be 
primary or reactivated infection by dormant virus under 
immunocompromised state. There may be an association 
between vaccination and secondary permissive 
herpes infection in these patients. Vaccine induces an 
immune response that triggers the latent virus to travel 
via the axon to that particular dermatome causing 
clinical symptoms.[5] Further case study reports and 
epidemiological evidence are required to establish the 
causal association between vaccination and reactivated 
herpes infection.
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Simultaneous occurrence of cerebral 
bleed and infarct
Amitesh Aggarwal, Luv Bansal1, Meenakshi Jain2

Abstract:
BACKGROUND: Simultaneous occurrence of ischemic and hemorrhagic stroke is extremely 
rare although the pathology of both types of strokes is similar. However, this poses challenges in 
management of such cases.
CASE DETAIL: An 80‑year‑old Indian housewife presented to the hospital in altered sensorium 
with no significant comorbidity in the past. On neurological imaging, she was found to have both 
intracerebral infarct and bleed. She was managed conservatively.
CONCLUSION: There are challenges in management of these types of patients as treatment is 
different in both scenarios. This case raised the question regarding the routine management of such 
cases. In the absence of published guidelines, individual tailoring of treatment is needed.
Keywords:
Bleed, cerebral, hemorrhage, infarct, stroke

Introduction

Multiple ischemic infarcts and multiple 
hemorrhagic infarcts involving 

different arterial territories are rare clinical 
events. It is reported in 1.3% of acute 
bihemispheric infarcts and cardioembolism 
is the most common etiology.[1] Multiple 
hemorrhagic infarcts were reported as 
unusual by Kohshi et al. who reported two 
such cases.[2] Existing literature suggests 
that occurrence of cerebral bleed and 
cerebral infarct together in a patient is 
even rarer although both types of stroke 
share the common vascular pathology of 
atherosclerotic changes in small perforating 
arteries. There are challenges in management 
of these types of patients as treatment is 
different in both scenarios.

Case Report

An  80‑year‑old housewife of Indian origin 
was brought to the hospital with altered 

sensorium for the past 4 days. It was sudden 
in onset. She was not speaking to anyone, 
bed ridden, and not accepting meals. 
There was no history of preceding fever, 
seizures, and head trauma. There was no 
history of hypertension, diabetes mellitus, 
or cerebrovascular incident in the past. She 
was nonsmoker, nonalcoholic, vegetarian 
by diet and belonged to the lower middle 
class strata.

On examination, she was conscious but 
disoriented. Her blood pressure was 
100/64 mmHg in with regular pulse. 
Cardiovascular, abdominal, and respiratory 
examination was unremarkable. Neurologic 
examination showed positive Babinski’s 
sign on the right side. Tone was decreased 
in all four limbs and she was moving all 
the four limbs spontaneously. Fundus 
examination was normal.

Laboratory workup including complete 
blood counts, blood sugar, lipid profile, 
electrocardiography, kidney, and liver 
function tests were unremarkable. Serum 
electrolytes showed hyponatremia with 
serum sodium levels of 126 meq/dl. The 
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noncontrast computed tomography of head at the time 
of presentation revealed hyperdensity (68–72 HU) 
with surrounding edema measuring 2.0 cm × 1.8 cm 
in left parieto‑occipital lobes suggestive of bleed plus 
another hypodense (10–26 HU) lesion in right parietal 
and occipital lobes with loss of gray white matter 
interface suggestive of infarct with no midline shift 
[Figures 1 and 2].

She was managed conservatively. During the course of 
stay in hospital, she developed aspiration pneumonitis 
leading to sepsis with multi organ dysfunction. Later, 
she left the hospital against medical advice on request 
of family members.

Discussion

Few cases of simultaneous occurrence of intracerebral 
bleed and infarct in a patient have been reported.[2‑4] The 
co‑occurrence of intracranial hemorrhage and infarct 
is rare but when they co‑occur, management related 
issues arise. It is known that aggressive blood pressure 
reduction in intracranial hemorrhage may cause infarct 
in ischemic penumbra and hemorrhagic transformation 
may occur in ischemic infarcts.[5] Vasospasm which 
is common after subarachnoid hemorrhage may 
present with both ischemia and hemorrhagic stroke 
(i.e., call‑fleming or reversible cerebral vasoconstriction 
syndrome).[6] In this case, hemorrhagic and ischemic 
infarct occurred in different cerebral hemispheres 
without any evidence of subarachnoid hemorrhage 
which ruled out the above possibilities. Hypertension 
is the most common etiology for both types of stroke. 
It is recommended to reduce mean arterial pressure 

to <130 mmHg to reduce hematoma growth during acute 
phase, however, controversies exist due to the lack of 
randomized controlled data.[7] Recent data have however 
suggested that aggressive blood pressure lowering may 
decrease effective cerebral perfusion pressure below 
60 mmHg and cause acute brain ischemia thus worsening 
outcomes after the intracranial hemorrhage.[8,9] In case of 
intracranial hemorrhage, the aim is to limit hemorrhage 
growth and hemostasis with procoagulant agents or 
surgical evacuation may be required.[10,11] For ischemic 
infarct, the use of antiplatelets and statins has shown 
improved clinical outcome. However, when both 
ischemic and hemorrhagic stroke co‑occur, antiplatelets 
are not used due to risk of hematoma expansion. Further, 
anticoagulants are often not used which increase the 
risk of peripheral venous thrombosis and cause adverse 
outcomes.[5] Use of diffusion‑weighted magnetic 
resonance imaging to detect relation between ischemic 
brain insult and blood pressure reduction may help 
in guiding management.[8‑12] Although aspirin use has 
been shown to be nondetrimental in cases of infarcts 
with hemorrhagic transformation,[13] there is a lack of 
appropriate guidelines and/or clinical studies about the 
use of antiplatelets and anti thrombotics in such cases.

Acute stroke is a catastrophic event and simultaneous 
occurrence of both bleed and infarct raises critical 
challenges in the management. Acute aggressive blood 
pressure lowering should be avoided in case of stroke 
and individualized targets may be necessary. During 
the pro‑inflammatory “stroke prone” period, the use of 
antiplatelets and statins therapy to prevent secondary 
neuronal injury may be more beneficial even at the 
expense of hemorrhage growth or recurrent hemorrhage. 
Other risk factors such as atrial fibrillation, coronary 
artery stenosis, and hypercoagulable states, if present, 

Figure 1: Axial section of noncontrast computed tomography scan of brain 
shows a well-defined irregularly outlined hyperdense (HU~ +68-+72) lesion 
(straight arrow) in left parieto‑occipital lobes with peri‑lesional hypodensity, 

suggestive of parenchymal bleed with peri‑lesional edema. Another wedge‑shaped 
hypodense area (HU~ +10-+26) noted in the right parieto-occipital watershed zone 
(curved arrow) with loss of gray‑white matter interface, s/o infarct with no midline 

shift

Figure 2: Axial section of noncontrast computed tomography scan of brain shows a 
well-defined irregularly outlined hyperdense (HU~ +68-+72) lesion straight arrow) in 
left parieto‑occipital lobes with peri‑lesional hypodensity, suggestive of parenchymal 

bleed with peri‑lesional edema
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should be addressed appropriately. Strict glycemic 
control should be done with blood sugar levels between 
140 and 180 mg/dl.
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