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Abstract

Introduction: Tuberculosis is an infectious disease caused by 
mycobacterium tuberculosis. Anemia is a common co-morbidi-
ty present among people with TB, and it is associated with poor 
prognosis. Tuberculosis is one of the deadliest disease and a 
major burden on the healthcare system in Nepal. Prevalence 
of anemia in tuberculosis is high, reporting range from 20-64%.

Objectives: The objective of this study is to determine the 
prevalence of anemia among tuberculosis patients in Nepal, fo-
cusing on its severity (mild and moderate) and morphological 
types (microcytic, normocytic, and macrocytic).

Materials and methods: A retrospective cross-sectional 
study was conducted among the new case of pulmonary tu-
berculosis patient who were diagnosed at OPD over a period 
of four years from hospital record system over after obtain-
ing ethical approval form the institutional Review committee. 
Previous case of tuberculosis, HIV co-infected, hematological 
and kidney patient were excluded. Serum hemoglobin, demo-
graphic variables, red blood cell parameters were obtained 
from Hospital Record System. Anemia was defined based on 
WHO guidelines, and its severity was categorized as mild, mod-
erate, 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 (78.75%) had mild anemia, 
followed by 16% with moderate anemia and 5% with severe 
anemia. Normocytic normochromic anemia was the most com-
mon morphological pattern (51.25%), followed by microcytic 
anemia (36%) and macrocytic anemia (10%). Anemia was more 
prevalent in females (74.5%) compared to males (25.4%) 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 59.1% were 
malnourished with a BMI below 18.5 kg/m².

Conclusion: The prevalence of anemia among tuberculosis 
patient 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 relat-
ed with high morbidity and mortality. The prevalence of anemia 
in pulmonary tuberculosis reported to ranging from 20 to 94% 
[3,4].

Anemia is functionally defined as insufficiency of erythrocyte 
mass to deliver oxygen in sufficient amount to peripheral tis-
sues [5]. The effects of anemia are diverse among people with 
TB such as a risk factor for the development of TB and is as-
sociated 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 [6-9].

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 malabsorp-
tion syndrome [10, 11]. The objective of this study was to find 
out prevalence of tuberculosis in patient who are new case of 
tuberculosis.

Methods

Study design

A retrospective cross-sectional study was conducted among 
tuberculosis patient at a hospital with DOTS (Directly Observed 
Treatment Short Couse) facility. Data were collected on new 
case of Tuberculosis attending OPD and DOTS center of the hos-
pital over past 4 years from hospital record system after obtain-
ing ethical approval.

Inclusion and exclusion criteria

Inclusion criteria:

a.	 All new cases of tuberculosis diagnosed with sputum micros-
copy, GeneXpert, or histopathological examination.

b.	 Those who were 18 years or older, were included in the 
study. 

A “new case” of tuberculosis was defined as a patient who 
had never received treatment for tuberculosis or had taken An-
titubercular Therapy (ATT) for less than one month [12].

Exclusion criteria:

a.	 Previously treated cases (categorized as relapse, treatment 
failure, lost to follow-up, or those with an unknown outcome 
history after recent treatment or an unknown previous TB 
treatment history), 

b.	 HIV co-infected patients, and individuals with comorbid he-
matological or kidney diseases were excluded from the study.

Sample Size

n = (Z^2 * p * (1 - p)) / E^2

n = (1.96^2 * 0.718 * (1 - 0.718)) / 0.05^2

n= 312

Where:

n = sample size

Z = Z-value (1.96 for 95% confidence)

p = prevalence (0.718 for 71.8%)

E = margin of error (0.05)

Prevalence used in this study was based on the study con-
ducted in India among Tuberculosis patients [3]. All though cal-
culated sample size was 312, a total of 320 cases were identi-
fied.

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 [WHO]. 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 [WHO]

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 re-
moved. Statistical analysis was performed using Microsoft Excel 
and IMB SPSS Statistic version 23.0.

Result 

Table 1 provides proportion of severity of anemia based on 
WHO guidelines in a tuberculosis. Out of 312 patients, ane-
mia was observed in 235 individuals (73.43%). Among those, 
78.75% had mild anemia, 16% had moderate anemia, and the 
remaining had severe anemia, which was the least common.

Table 2 provides information regarding demographic charac-
teristics, 34% of the patients were male, and 64% 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 socio-
economic status. Additionally, 65% of the patients were under-
weight, with a BMI under 18.5.

Table 3 shows the distribution of anemia based on RBC in-
dices, with normocytic normochromic anemia being the most 
common at around 51%, followed by microcytic anemia at 36%, 
and macrocytic anemia at 10%.
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Table 1: Prevalence based on severity of anemia.

Severity of anemia Number (%)

Mild 79.06

Moderate 16.25

Severe 5

Table 2: Socio-demographic factor.

Characteristics Number (%)

Age
65+ 55.93

15-64 43.75

Gender Male 64.06

Female 34.06

Socio-economics Status
Middle 26.87

lower 72.81

BMI

<18.5 65

24.9 35

>25 0

Table 3: Morphological pattern of RBC.

Morphological pattern Number (%)

Normocytic normochromic anemia 51.25

Microcytic microchromic anemia 36.87

Macrocytic anemia 10

Dimorphic 1.87

Discussions

The prevalence of anemia among tuberculosis patients in our 
study was 73.43%, conducted on 320 TB patients. This is nota-
bly 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 re-
ported 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 our study, approximately half of the TB patients with ane-
mia were aged 65 years or older. Previous studies have also 
identified age as a significant risk factor for anemia in pulmo-
nary tuberculosis patients. Aging is associated with prolonged 
chronic diseases, inadequate nutrition, reduced marrow cellu-
larity, and decreased vitamin B12 levels [14]. Although folate 
deficiency has been observed in many TB patients, the inci-
dence of megaloblastic anemia remains low, at 10% [15].

Our study found that anemia was more prevalent among fe-
male 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 ane-
mia, as mild anemia is frequently reported as the most common 
form of anemia in tuberculosis [16]. However, the prevalence of 
mild anemia in our study is higher compared to the prevalence 
of 34% reported in previous systematic reviews and meta-anal-
yses [9,13].

Most patients in our study exhibited normocytic normo-
chromic 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 tuber-
culosis patients [17,13]. In contrast, other studies have found 
microcytic hypochromic anemia to be the dominant morpho-
logical pattern at TB diagnosis [18,19]. The higher proportion 
of normocytic anemia in our findings may be attributed to the 
predominance of anemia of chronic disease [16,9].

In our study, 107(59.1%) TB patients with anemia were mal-
nourished, with a BMI below 18.5 kg/m². A similar association 
between lower BMI and anemia in pulmonary TB patients was 
reported by study in India [3]. Additionally, anemia was more 
prevalent among patients from lower socioeconomic back-
grounds, consistent with findings from a study conducted in 
India [20,3].

Anemia in TB is commonly caused by nutritional deficiencies, 
malabsorption, and anemia of chronic disease. 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 [21]. Iron therapy is recom-
mended for patients with persistent anemia that does not re-
solve with anti-tuberculosis treatment [22].

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