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ABSTRACT
Introduction: Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis. Anemia is a common co-morbidity among people 
with TB and is associated with a poor prognosis. Tuberculosis is one of  the deadliest diseases and a major burden on the healthcare system in 
Nepal. The prevalence of  anemia in tuberculosis is high, which range from 20% to 64%. The objective of  the study is to determine the prevalence 
of  anemia among tuberculosis patients in Nepal, focusing on its severity (mild and moderate) and morphological types (microcytic, normocytic, 
and macrocytic).
Method: A retrospective cross-sectional study was conducted among the new case of  pulmonary tuberculosis patients who were diagnosed at 
OPD over four years period. Data was collected from the hospital record system after obtaining ethical approval from the Institutional Review 
Committee. Previous cases of  tuberculosis, HIV co-infected, hematological, and kidney patients were excluded. Serum hemoglobin, demographic 
variables, and red blood cell parameters were obtained from the Hospital Record System. Anemia was defined based on WHO guidelines, and its 
severity was categorized as mild, moderate, or severe. Morphological classification was done using RBC indices. Convenience sampling was used. 
Point estimate and 95% confidence interval were calculated.
Results: Among 320 tuberculosis patients, the prevalence of  anemia was 235 (73.75%) (95% confidence interval: 68.60–78.25). Most patients 
with anemia (78.7%) had mild anemia, followed by 16% with moderate anemia and 5% with severe anemia. Normocytic normochromic anemia 
was the most common morphological pattern (51.25%), followed by microcytic anemia (36%) and macrocytic anemia (10%). Anemia was more 
prevalent in females (63.8%) compared to males (36.2%) and was higher in older adults, with 69% of  anemic patients aged 65 years or older. A 
majority of  patients with anemia (73%) were from lower socioeconomic backgrounds, and 65.1% were malnourished with a BMI below 18.5 kg/
m².
Conclusion: The occurrence of  anemia among tuberculosis patients in Nepal was found to be high, consistent with findings from numerous 
studies worldwide
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INTRODUCTION
Tuberculosis (TB) is the leading cause of  mortality from a single 
infectious agent globally. The World Health Organization (WHO) 
reported that in 2023, approximately 8.2 million people were newly 
diagnosed with TB, the highest number recorded since global 
TB monitoring began in 1995.1 TB is caused by Mycobacterium 
tuberculosis and primarily affects the lungs (pulmonary TB), though it 
can also manifest in other organs (extrapulmonary TB). Tuberculosis is 
a major health problem in Nepal with a prevalence of  around 117,000 
affected according to the Nepal Tuberculosis prevalence study (2018-
19) with an annual incidence of  245 per 100,000 population.2 Globally, 
tuberculosis (TB) and anemia are public health problems related to 
high morbidity and mortality. The prevalence of  anemia in pulmonary 
tuberculosis is reported ranging from 20 to 94% .3,4

Anemia is functionally defined as the inability of  erythrocyte mass to 
deliver oxygen in sufficient amounts to peripheral tissues 5. The effects 
of  anemia are diverse among people with TB such is a risk factor for the 
development of  TB and is associated with TB complications including 
lung injury and poor prognosis such as poor sputum conversion 2 
months after TB treatment initiation and also an increased risk of  
deaths.6,7,8,9

The major hematological abnormality seen in patients with tuberculosis 
is anemia. The underlying pathogenesis of  anemia in patients with 
tuberculosis is suppression of  erythropoiesis by inflammatory markers, 
nutritional deficiency, and malabsorption syndrome.10,11 The objective 
of  this study was to find out the prevalence of  anemia in new cases of  
tuberculosis.

METHODS
Study Design
A retrospective cross-sectional study was conducted among a new 
case of  tuberculosis who were diagnosed at a hospital equipped with 
a DOTS (Directly Observed Treatment Short Couse) center. Data 
were collected on new cases of  Tuberculosis attending the OPD and 
DOTS center of  the hospital over the past 4 years from the hospital 
record system . Ethical approval was obtained from the research ethics 
committee of  the Institutional Review Committee (IRC)[Approval
number: 475[6–11] E2 081/082]. 
Sample Size

n = e
z` j
2
PQ = 312

Where:
n = sample size
Z = Z-value (1.96 for 95% confidence)
p = prevalence (0.718 for 71.8%), The prevalence used in this study was 
based on the study conducted in India among Tuberculosis patients.3
E = margin of  error (0.05)
Although the calculated sample size was 312, a total of  320 cases were 
identified. 
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Data collection
Demographic profiles, hemoglobin levels, and RBC indices were 
extracted from the hospital record system. These data were entered 
into Microsoft Excel 2016. Anemia was defined according to WHO 
guidelines as hemoglobin levels less than 12 g/dL for women and 13 g/
dL for men .12 The severity of  anemia was further classified as:
Mild: 11.9–11 g/dL for women, 12.9–11 g/dL for men
Moderate: 10.9–8 g/dL
Severe: <8 g/dL 
The morphological classification of  anemia was as follows:
Microcytic: MCV < 80 fl
Normocytic: MCV = 80–95 fl
Macrocytic: MCV > 95 fl
Statistical analysis
Data completeness was ensured, and duplicates were removed. 
Statistical analysis was performed using Microsoft Excel and IBM 
SPSS Statistic version 23.0.  

RESULTS
Out of  320 patients, anemia was observed in 235 individuals (73.43%). 
Among those, 78.75% had mild anemia, 16.2% had moderate anemia, 
and the remaining had severe anemia, which was the least common as 
shown in Table1

Table 1:  Prevalence based on severity of  anemia 

Severity of  anemia Number Percent

Mild 185 78.7

Moderate 38 16.2

Severe 12 5.1

Table 2 : Socio-demographic Characteristis of  the repondets

Characteristics Number Percent

Age

≤ 64 73 31.0

> 64 162 69.0

Sex

Male 85 36.2

Female 150 63.8

Socio-Economics Sttatus

Lower 171 72.8

Middle 64 27.2

BMI

<18.5 153 65.1

18.5- 24.9 82 34.9
Table 2 provides information regarding demographic characteristics, 
Out of  235 individuals with anemia, 36.2% of  the patients were male, 
and 63.8% were female. The majority (69%) were in the 65+ age 
group, while 31% were aged 15-65. A large proportion (73%) belonged 
to a lower socioeconomic status. Additionally, 65% of  the patients were 
underweight, with a BMI under 18.5.

Table 3: Morphological pattern of  RBC

Morphological pattern Number Percent

Normocytic normochromic anemia 120 51.1

Microcytic microchromic anemia 86 36.6

Macrocytic anemia 24 10.2

Dimorphic 5 2.1
Table 3 shows the distribution of  anemia on RBC indicates, with 
normocytic normochromic anemia being the most common at around 
51%, followed by microcytic anemia at 36% and macrocytic anemia 
at 10%. 

DISCUSSIONS
The prevalence of  anemia among tuberculosis patients in our study 
was 73.43%, conducted on 320 TB patients. This is notably higher 
than the prevalence reported in a systematic review and meta-analysis, 
which estimated it to be around 61.53% 9. A systematic review and 
meta-analysis conducted in Africa reported a prevalence of  73%, 
closely aligning with the findings of  our study .13 Similarly, a study in 
India among pulmonary tuberculosis patients reported a prevalence of  
71.8% .3

In this study approximately half  of  the TB patients with anemia were 
aged 65 years or older. Previous studies have also identified age as a 
significant risk factor for anemia in pulmonary tuberculosis patients. 
Aging is associated with prolonged chronic diseases, inadequate 
nutrition, reduced marrow cellularity, and decreased vitamin B12 levels 
14. Although folate deficiency has been observed in many TB patients, 
the incidence of  megaloblastic anemia remains low, at 10%.3 

Our study found that anemia was more prevalent among female TB 
patients (74.5%) compared to male patients (25.4%). Similar results 
were observed in a systematic review conducted in Africa .13 However, 
some studies have reported a higher prevalence of  anemia in males 
compared to females .3

The majority of  patients in our study (51.8%) had mild anemia, as mild 
anemia is frequently reported as the most common form of  anemia in 
tuberculosis .15 However, the prevalence of  mild anemia in our study 
is higher compared to the prevalence of  34% reported in previous 
systematic reviews and meta-analyses .9,13

Most patients in our study exhibited normocytic normochromic 
anemia. Similarly, a study conducted in Korea reported that 72% of  
TB patients had normocytic normochromic anemia, making it the 
most prevalent type among pulmonary tuberculosis patients.13,16 In 
contrast, other studies have found microcytic hypochromic anemia to 
be the dominant morphological pattern at TB diagnosis.17,18 The higher 
proportion of  normocytic anemia in our findings may be attributed to 
the predominance of  anemia of  chronic disease .9,15

In our study, 107 (59.1%) TB patients with anemia were malnourished, 
with a BMI below 18.5 kg/m². A study in India reported a similar 
association between lower BMI and anemia in pulmonary TB patients 
[3]. Additionally, anemia was more prevalent among patients from 
lower socioeconomic backgrounds, consistent with findings from a 
study conducted in India.3,19

Nutritional deficiencies, malabsorption, and anemia of  chronic disease 
commonly cause anemia in TB. The primary treatment for anemia 
in TB involves addressing the underlying inflammatory process. In 
cases of  severe anemia, iron therapy should be considered only after 
the inflammation has subsided, as iron supplementation during the 
active phase of  the disease can promote microbial proliferation .20 Iron 
therapy is recommended for patients with persistent anemia that does 
not resolve with anti-tuberculosis treatment.21

The prevalence determined in this study is done in a single center with 
a convenient sampling method. So, this may not reflect the overall 
burden of  anemia during pregnancy in a larger population.

CONCLUSIONS
Anemia is highly prevalent among tuberculosis patients, with 
normocytic anemia and mild anemia being the most common 
types. Given the strong association between anemia and adverse TB 
outcomes, addressing anemia through nutritional support, timely iron 
supplementation, and managing chronic inflammation could reduce 
mortality and enhance the quality of  life for TB patients. 

This research underscores the importance of  a multidisciplinary 
approach in TB management, incorporating nutritional, hematological, 
and socio-economic factors for comprehensive care.
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