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ABSTRACT

Tuberculosis (TB) is a leading cause of morbidity r=d
mortality in developed and developing countries and
anemia is a common symptom for any chronic disease
worldwide, although burden is highest in developing
countries like Bangladesh, where malnutrition and
chronic infections are prevalent. A cross-sectionatudy
was performed on 121 TB patients in the year of 20
in a renowned Hospital of Chest Disease in Dhakatgi
of Bangladesh. Socio—demographic indicators and
clinical data were obtained from hospital record aul
structured questionnaire was used. Anthropometric
measurements were done by the standard technique @n
categorized as per World Health Organization
guideline. Purposively selected participants were
consecutively screened for anemia with a full blood
count. Hemoglobin was detected by cyanide free Saua
Lauryl Sulphate Hemoglobin detection method. Anemia
was defined by WHO criteria. It was found that the
proportion of anemia among the TB patient was 75.2%
Female were more affected (80%) than male (20%).
Normocytic Normochromic anemia was more (64.8%)
in TB patients and the rests were Microcytic
Hypochromic anemia. Anemia is significantly higherin
malnourished than normal TB patients (p=.001).
Significant association was found between anemia dn
symptoms of TB such as, weight loss, cough before
diagnosis, coughing time etc. There was no signifint
relationship was observed between age, sex, marital
status and place of residence with anemia (P>.05).

According to this study, it was found that an alarning
number of TB patients also suffering from anemia
which may worsen the disease condition.
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INTRODUCTION

I N 1882, Robert Koch discovered the infectious agent

(Mycobacterium tuberculosis) of tuberculosis (TB) disease. Now a
day, TB continues to be a devastating and widegppublic
health problem. in developing countries The updatubrt of
World Health Organization (WHO) reveals that ab®ut million
new TB cases occurred in 2008 worldwide, of who# rBillion
are women [1]. Current trends suggest that TB still be among
the 10 leading causes of global disease burdehery¢ar 2020
and it was als@stimated that approximately 1000 million people
will become newly infected and 36 million will deetween 2002
and 2020 [2]-[3].

Globally TB cases are skewed heavily toward lowsime and
emerging economies. The highest prevalence in Asiagre
China, India, Bangladesh, Indonesia, and Pakistteatively
make up over 50% of the global burden [4]-[Bangladesh ranks
6th among 22 high burden countries. Among 25 higlbrity
Multi-Drug Resistant (MDR) and Extensively Drug Regant
(XDR) TB countries, Bangladesh places 9th in the'ld/pt]. The
highest incidence rate of TB are in Africa (83/100)) more
specifically sub-Saharan Africa (290/100000). Apjimmately 6
million of the 8 million TB cases occur predominignin the
economically most productive (15- to 49-year-olgg group [5].

On the other hand, anemia is a common complicatibn
pulmonary tuberculosis and the reported prevaleaoging from
16-76% in different studies [8]. Though the preadisechanism of
anemia in pulmonary tuberculosis is not clearly wnp but
anemia of inflammation as well as of Fe deficien@s been
implicated but it is difficult to distinguish andbth are common in
developing countries [9]. As pulmonary tuberculdsis chronic
infective disease occurring predominantly in sasi@nomically
deprived populations so both anemia may coexistisimeously
[10].

According to estimates from the WHO, two billiordiniduals
suffer from anemia in the world [11]. The higheséyalence of
anemia exists in the developing world where its sealware
multifactorial, ranging from micronutrient deficieiles such as
iron, folate, vitamin B12 to infectious diseaseslsas malaria and
worm infections [12].

To our knowledge, both anemia and tuberculosis raagor
public health problem of Bangladesh. Anemia is camramong
all age-groups, and both sexes are affected. Bigedihronic
disease such as tuberculosis and malignancy playnportant
role for developing anemia. Malnutrition as a cimtting factor is
probably underestimated [13]-[15]. So, this studyswdesigned to
find out the association between pulmonary TB drel danemia.
Several studies have been conducted internatioaity also in
Bangladesh addressing the indicators associatéd putmonary
tuberculosis. However, only a few studies have shaive
correlation between anemia and pulmonary TB.

MATERIALS AND METHODS

A. Sudy Design

A cross sectional study was designed to find ositpitoportion
of anemia in pulmonary TB patients and associdasddimdicators
at the year of 2011. The study was conducted aoh& Institute
of Chest Diseases and Hospital (NICDH), Dhaka, Bedesh. All
kind of chest diseases including tuberculosis exatéd here. A
total of 121 patients of both indoor and outdooffesing from
various type of TB aged 15 years or more were ta®ea study
population. Patients who are suffering other choatiseases or
taking drug for the correction of anemia or mutiigl resistant TB
patients were excluded from the study. Purposiveptag was
done. World Health Organization (WHO) has recomneehdut-
off points of hemoglobin levels for various popidat groups for
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determining the presence of nutritional anemia.[Atkording the
WHO, hemoglobin concentration was taken less thamg/tiL in TABLE |

men and 12 g/dL in women to determine the anentia [1 SOCIO-DEMOGRAPHIC PROFILE OF THE PARTICIPANTS.

B. Study Procedure

. . . Variables Number Percentage
Data were collected by face to face interview usirgjructured i
questionnaire including the anthropometric measergm Height Age group in year
and weight were measured by locally manufacture@suméng <4 19 15.7
spring tape and analog weighting machine. BMI walsutated. 55 10 34
Blood samples (3-5 ml) were collected from all fmipants via ° 19 15.7
venipuncture. All tests above were carried out inith hours after 351
. . 0 44 31 256
collection. Hemoglobin, Mean Cell Volume (MCV), Me&ell :
Hemoglobin (MCH), Mean Cell Hemoglobin Concentratio 4510 54
(MCHC), Red Cell Distribution Width (RDW-CV) werenalyzed 40 331
by Sysmax XS-800i Hematology analyzer and perighkei@od 5510 75 12 9.9
film were done manually. Hemoglobin estimation wase by the v 5D TR SR EIEREY
Hemoglobin detector based on the cyanide free SB&digm ean (+/-SD) 16+/-12.712)12.71:
Lauryl Sulphate) hemoglobin detection method. Sex
. Male
C. Data Analysis 66 545
The socio-demographic data and clinical informatiof Female 55 45.5
patients were validated. Statistical analysis wadopmed using Occupation

software-Statistical Package for Social Sciencd3S), version

11.5. Meart Standard deviation was calculated for quantitative Unemployed 21 17.4
variables like age, BMI, conc. of hemoglobin etaté&gjorical data

2 Day labor 51 42.1

were presented as frequency counts (%) and compa'nag)( .

Service 36 20.8
D. Ethical Clearance & Consent from The Participants Business 13 107

Before conducting this study, a detail protocol wabmitted to -

local review committee for being approved. The oesient was Religion
informed clearly that their results might be puttid but their Islam 96 793
personal identity would be kept confidential andvduld be use
only for study purpose. More over participants vedlswed to Buddhism 1 8
withdraw them at any stage of the study.

Hinduism 24 19.8

Family expenditure

Up to 10,000 BDT 102 84.3
RESULTS
More than 10,000
BDT 19 15.7
All the patients were aged over 15 years. Theirmmgh SD) Mean (+/- SD) 7268.60 (+/-3694.05)
age was 40.16 % 12.71) years with a maximum of 75 years. ]
Proportion of male was 54.5% in this study. In thigdy most Number of family member
(59.5%) of the participants were married. Majoribf the 1-4 26 21.5
respondents were day labor (42.1%) and followedsewice
holder (29.8%). Most of the participants in thisdst were Muslim 5109 88 72.7
(79.3%). The mean X SD) expenditure of participants was 1010 14 ; 58
7268.60 (= 3694.05) BDT. Among 121 participants 44(36.4%) :
were from rural area and 33 (27.3%) were from urlaaea. Living Area
Among the respondents 51.2% had education of cfags
including non formal education as indicated in Eabl Rural 44 36.4
Urban 33 273
Semi-urban 26 215

Slum 18 14.9




Among 121 TB patients 75.2% were anemic. Out ofn&de
patients 71.2% and in 55 female patients 80% weeenic. There
was no significant association was found betweengrgup, sex
and marital status with anemia among the pulmofi&patients
(P > .05) (Table II).

TABLE Il
PROPORTION OF ANEMIA IN PULMONARY TB PATIENTS

Anemic Non Total p
Variables anemic )(2 valu
n (%) n (%) n (%) e
Sex
Male 47(71.2) 19(28.8) 66(54.9) 124 .2f
Female 44(80) 11(20)  55(45.5)

Marital status

Unmarried 20(76.9 6(23.1 26(21.5)

Married 53 (73.6) 19(26.4) 72(59.5) .2% .88
Others 18 (78.3 5(21.7) 23(19.0)

Educational

level

llliterate 24(88.9) 3(11.1 24(22.3)

Upto class 5 49(79 13(21) 62(51.p) 172 .0p1
Class 6-12 18 (64.3 10(35.7) 28(23[1)

Bachelor or 0 (0) 4 (100) 4 (3.3

more

Fig. 1 showed that out of 91 pulmonary TB patieA%3% had
the Normocytic normochromic anemia. 32% pulmonari T
patients had Microcytic hypochromic anemia.
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Fig. 1: Type of anemia in TB patients.

Significant (P < 0.05) association was found betwsex and
type of anemia. In male patient Normocytic normachic anemia
is more (63.8%) and in female microcytic hypochrornemia is
more (45.5%) (Table ).

TABLE Il
RELATIONSHIP BETWEEN THE MORPHOLOGICAL TYPES OF
ANEMIA WITH SEX

Sex | MHA | NNA | ACD | Total | x? V;;le
n(%) n(%) n(%) n(%)

Male 12 30 5 47 10.88 | .004
(25.5) | (63.8) (10.7 | (100)

Female 20 13 11 44
(45.5) | (29.5) | (25.0) | (100)

Here, MHA=Microcytic Hypochromic Anemia;

NNA=Normocytic Normochromic Anemia; ACD=Anemia with
Chronic Disorder

A strong association (P < .05) between currentthestus on
the basis of BMI of the TB patients and anemia ¥@asd in
Table IV. Anemia is more (82.4%) in malnourishedhpanary TB
patients than in normal (53.3%) pulmonary TB paten

TABLE IV
RELATIONSHIP BETWEEN THE CURRENT HEALTH STATUS
ON THE BASIS OF BMI AND ANEMIA AMONG PULMONARY

TB PATIENTS
Anemic Non
Health . Total 2 P
anemic X

Status value

n (%) n (%) n (%)

Malnourished| 75(82.4) | 16(17.6) | 91(75.2)
10.235| .001

Normal 16(53.3) | 14(46.7)| 30(24.8)

Strong association was found between morpholodiga of
TB and anemia among pulmonary TB patients (P < ABgmia
is highest (88.4%) in other (relapse and treatnfieihire) cases
and lowest (62.8%) in new smear negative casedggb



TABLE V
ASSOCIATION BETWEEN MORPHOLOGICAL TYPES OF TB
AND ANEMIA IN PULMONARY TB PATIENTS.

Anemic Non Total
Type of TB anemic > P

n(%) n(%) n(%) X value
New smear | 27(62.8) | 16(37.2) | 43(5.5)

negative
7.57 .02
New smear| 26(74.3) 9(25.7)| 35(28.9)
positive
Others 38(88.4 5(11.6) 43(35.5)

In this study, no association (P > .05) was foursdwieen

weakness and anorexia before diagnosis of pulmdfapatients.

But a strong association (P < .05) was observedsdight loss,
cough before diagnosis and anemia (Table VI).

TABLE VI
RELATIONSHIP BETWEEN OTHER SYMPTOMS AND ANEMIA
AMONG PULMONARY TB PATIENTS

Other Anemic Non
. Total 5 =)

symptom anemic X

value

s n (%) n (%) n (%)

Weakness before diagnosis
Yes 65(73) 24(27) 89(73.6)
No 26(81.3) 6(18.8) 32(26.4)| .852| .356
Weight loss before diagnosis
Yes 82(82.2) | 19(18.8)| 101(83.5)| 11.7
No 9(45.9) | 11(55.0) 20(16.5) 25 .001
Anorexia before diagnosis
Yes 74(74) 26(26) | 100(82.6)
No 17(81) 4(19) 21(17.4)| .450 | .502
Cough before diagnosis
Yes 80(80.8) | 19(19.2) 99(81.8)
No 11(50) 11(50) 22(18.2)| 9.16 | .002
Blood with cough
Yes 58(86.6) 9(13.4) 67(67.7)
No 22(68.8) | 10(31.3) 32(32.3)| 4.43 035
Coughing time
<6 19(61.3) | 12(38.7) 31(31.3)
months 11.0 | .002
No 61(89.7) 7(10.3) 68(68.7) 9

DISCUSSION& CONCLUSION

Tuberculosis remains a worldwide public health proband is
the world’s second most common cause of death frdectious
disease [17]. A number of studies in India, Indoage South
Korea, Nigeria have documented anemia in patierita WB,
however, all the studies involved only small nunsbef patients
and the results were not uniform [17]. Anemia i£@nmon
complication of pulmonary tuberculosis, the reporggevalence
ranging from 16 to 76% in different studies [8].

It was found in this study that most patients wabhtive
pulmonary TB have anemia, but the precise mechaninains
unclear in two different studies of West Africa dndonesia [18]-
[19].

There was no significant association (P>0.05) fobetiveen
age and residence area with anemia in this studyst Mf the
participants were 45-54 years age group. But naiim
tuberculosis prevalence survey in Bangladesh, 2008 found
the prevalence of TB was highest among persons &i51€d years
in rural residents. They found that on diagnosigBf31.9% had
anemia, among them 28.2% were male and 36.3 % fearale.
However, only 45 patients had the hemoglobin cotregon was
less than 10 g/dL. Anemia was more frequently dasedt with
the female and old age [17]. In this study, 75.Z%uwWmonary TB
patients were anemic and the female were predoin(i88f6). In
a similar study of E Sahiratmadja et al. (2007)nidonesia found
anemia in 239 active TB patients (63-2 %) compavél only
thirty (30) controls (6-8 %) and females were muiten affected
[20]. Another study by R M Glasser and his co-aeseer (1970)
found that 63% TB patients were anemic [21].

Highest number (36.4%) of participants in this gtuds from
rural area. In a similar study was done in ZimbathyeE L
Corbett et al. (2009), they found that TB was mooenmon in
urban than in rural areas [22].

In current study, monthly family expenditure of rhosf

(84.3%) of the participants was less th&110000 BDT and
anemia was found significantly higher in this groMoreover the
study found that 22.3% of the participants weriteifate. Anemia
was found more in this group. A similar study cocgd in India
in 2004 also found that the prevalence of anemia mare in
individuals belonging to low socioeconomic statusup and
individuals who were illiterate [23].

The present study shows that, among all the pulmyona&
patients, 75.2% were malnourished (BMI<18.5 forafsspeople).
Anemia was more (82.4%) in malnourished TB patiefitsimilar
study by P Malhotra et al. (2004) in India showdthttthe
prevalence of anemia was more in individuals havow BMI
[23]. Another study was done by Hausman et al.,13@INorthern
Georgia, showed the associations between BMI, ijigiatterns
and health conditions of the populations. They esedd BMI =20
and =25 was prevalent in 30.9% and 25.3% of stuatigipants,
respectively. They also found that BMI=20 was & ffiactor for
anemia. These two studies show the similarity \pithsent study.
However the current study shows that there isangtassociation
(P < .05) between current health status on thestdBMI of the
pulmonary TB patients and anemia [24]. Anothedgtaf R M
Glasser and his co-researcher (1970)nd the significance of
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hematological abnormalities in patients with tuldosis and 63%
tuberculosis patients were anemic, the reasons wetdtional
deficiency, failure of iron utilization, malabsoiqt syndrome and
marrow suppression [21].

A strong association between morphological typeFBfand
anemia among participants (P < .05) was observedmia is
highest (88.4%) in relapse and treatment failumesaand lowest
(62.8%) in new smear negative cases. Again, Madidgb al.
(2006), observed mild to moderate anemia in chrdisease [25].

In the current study, 81.8% had cough before disignand the
duration of coughing was 2 to 84 months. There istrang
association (P < .05) between cough before diagnufsTB and
anemia. Anemia is more in patients who had cougrertivan 6
months (89.7%). In a similar study in IndonesigEb8ahiratmadija
et al. (2007) found that, anemia was more in ptierith the
history of long cough duration before startingatreent [20]. F T
Wieringa et al (2002) found that anemia was moexaglent in TB
patients with coughing for more than 1 month [24].

In present study, most of the pulmonary TB patiemtsre
anemic. Though proportion of normocytic normochrormnemia
was more but there were a good number of patieatsnf
microcytic hypochromic anemia also. There was $icpmt
association between sex, educational level, nomati status, and
morphological types of tuberculosis, weight losd anugh before
diagnosis, duration of coughing with anemia.
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