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Summary 
The cytology and culture of bone marrow aspirate in sixty-
two newly d i agnosed pa t ien ts with pulmonary 
tuberculosis were studied. The findings were depressed 
e r y t h r o i d ac t iv i ty in 69% of the pat ients , 
micronormoblastic changes in 18% and megaloblastic 
changes in 16.6%. Myeloid activity was increased in 65% 
of the patients. Normal looking plasma cells above 5% 
was found in 17.7% of the bone marrow aspirates while 
12.9% had eosinophilic precursors above 5% in the 
marrow. None of the marrow smears showed granuloma 
format ion or caseation necrosis. The bone marrow 
cultures yielded no growth ofMycobaterium tuberculosis 
while stainable iron in the marrow was found to be low or 
negative in 88.8% of the patients. 
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Resume 

La cytologic et culture des moelles osseuses aspires chez 
soixante nouveaux cas diagnostiques ayant la tuberculose 
pu lmonai re etaient e tudiees. Les donnees etaient 
depresses de l'activite erythropeoitique chez 69% des 
patients; les changements micronormoblastiques chez 
18% et les changements megaloblastiques chez 16.6% 
des patients. L'activite myelinique etait augmente chez 
65% des patients. Plus de 5 % des cellules normales du 
plasma etait observe chez 17.7% des moelles osseuses 
a sp i r e s a lorsque 12.9% avait les p recusseurs 
d'esinophiles. Aucun des prelevements de la moelle 
n'avaient une granulome or cessation necrosique. Les 
cultures des moelles osseuses ne produisaient pas de 
development de mycobacterium tuberculeux alorsque le 
fer tainte dans les moelles etait faible or negative chez 
88.8% des patients. 
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Introduction 
In the past haematological parameters and bone marrow 
studies have been carried out in pat ients with 
disseminated tuberculosis [1,2,3,4,5,6,7] , while 
microscopic examination of bone marrow smear for acid-
fast-bacilli [AFB] in disseminated tuberculosis has also 
been studied. Bone marrow cytology has been 
recommended as a diagnostic procedure in this disease 
[4]. In pulmonary tuberculosis, examination of bone 
marrow aspiration can be an adjunct in making a diagnosis 
since in a few reported cases bone marrow aspirate smears 
stained for AFB were found to be positive[8]. Assessment 
of the marrow may reveal abnormal cellular response 
especially plasmacytosis, eosinophilia, dysplastic and 
megaloblastic features. And will also give an indication of 
iron reserve. 

Oluboyede and Onadeko studied 9 pulmonary 
tuberculosis patients [5]. The findings in the study 
included myeloid hyperplasia in 56% of the patients and 
plasmacytosis in 11%. However 33% had normal 
morphology. Iron reserve in*the marrow was normal in 
only 11 % whereas iron was absent in 44.6% and found in 
excess in 44.4%. The study affirmed that myeloid 
hypeq^lasia, plasmacytosis and excess or absence of iron 
in the marrow are possible findings in pulmonary 
tuberculosis. 

This present study critically investigated the 
possibility of morphological changes like dysplastic 
changes, megaloblastic changes, myeloid or erythroid 
hyperplasia, changes in eosinophils and plasma cells. It 
is expected that with appropriate treatment such 
haematological changcs can be reversed and the recovery 
of patients on treatment for pulmonary tuberculosis can 
be monitored while this could serve as an adjunct in 
predicting the prognosis of the disease. 

Materials and method 
Sixty-two AFB-sputum-smear positive newly diagnosed 
pulmonary tuberculosis patients were recruited into the 
study. They were obtained from the Chest Unit of the 
Medical Outpatient department of University College 
Hospital, Ibadan. The study was carried out between 
January 1997 and February 1998. 
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Bone m a r r o w asp i ra t ion was carricd out f rom the 
posterior super io r i l iac sp ine on all the sixty-two patients 
a f t e r ob ta in ing an i n f o r m e d consent. Local xylocaine 
in f i l t r a t ion w a s u s e d a s the anaesthet ic agent . The 
procedure w a s wel l tolerated in all patients. 

Four mill i l i ters o f mar row were aspirated and rapidly 
dispensed equal ly in to two separate bottles containing 
Ethylene D i a m i n e Tetra Acet ic Acid {EDTA} and the 
bottles were gent ly rotated to prevent clot formation. 

Z ieh l N e e l s e n s t a in for A F B was per formed and 
Lowens te in-Jensen inoculat ion (culture) was carried out 
on the bone m a r r o w aspirates. Cytological examinations 
with differential coun ts were carried out on well-prepared 
Leishman s ta ined-f i lms aspirate. Ten slides were prepared 
on each s a m p l e f r o m the patients. Three of each set of 
s l ides w e r e s ta ined w i t h Leishman stain immediately and 
the other s l ides w e r e f ixed in 9 8 % methanol and reserved 
for subsequen t P rus s i an blue staining. While reviewing 
the f i l m s , p a r t i c u l a r a t t en t ion was paid to probable 
p r e s e n c e o f g r a n u l o m a t o u s in f l ammat ion , caseat ion 
necrosis a n d dysp las t i c cells. 

A l l p a t i e n t s w e r e s c r e e n e d fo r H u m a n 
I m m u n o d e f i c i e n c y Vi rus (HIV) infection by the ELISA 
technique. T h e Jo in t Ethical Committee of the University 
College Hospi ta l /Univers i ty of Ibadan approved the study. 

Resul t s 
B o n e m a r r o w h i s t o l o g i c a l e x a m i n a t i o n c o n f i r m e d 
normoce l luar m a r r o w in 3 5 [47.4%] patients while seven 
[ 11.2%] were hypocel lu lar and 20 [32%] were found to be 
hypercel lu lar .The Mye lo id : Erythroid [M:E] ratio ranged 
f r o m 1.3:1 to 7 .5 :1 . Four teen [22.6%] patients had M:E 
ratio a b o v e 5:1. 

Ery thro id se r i e s s h o w increased erythroid activity in 
four teen [ 2 2 . 6 % ] pa t i en t s whi le 39 (65.2%) patients had 
n o r m o b l a s t i c e r y t h r o p o i e s i s a n d 11 [ 1 6 . 6 % ] h a d 
megaloblas t ic e ry thropoies i s . The myeloid cells in the 
m a r r o w f i l m s in a l l t h e pa t i en t s showed sequent ia l 
ma tu ra t ion . B o n e M a r r o w f i lms of nineteen patients 
showed inc reased eos inoph i l i c precursors whi le eight 
( 1 2 . 9 % ) p a t i e n t s h a d e o s i n o p h i l c o u n t s a b o v e 5 % . 
Twenty-one pa t ients (33 .9%) had no remarkable plasma 
cells in their m a r r o w fi lms. Forty-one patients (66.1%) 
had plasma cells ranging from 0.5%-13%. Eleven (17.7%) 
of the patients had m a r r o w plasma cell count above 5%. 
The plasma cells howeve r appear benign morphologically. 

All the m a r r o w smears reviewed had megakaryocytes 
that show budd ing . Twen ty (32%) of the patients had 3-
5 megakaryocytes per low power field. 

Granuloma and caseat ion nccrosis were not detected 
on the marrow asp i ra te films of any of the 62 patients 

reviewed while marrow smears stained for acid fast bacilli 
were negative. Bone marrow culture did not yield growth 
of Mycobaterium tuberculosis in any of the 62 patients 
and subsequent examination of smears stained for AFB 
of each of the culture samples was negative. 

Examination of films stained for residual iron using 
Prussian blue revealed that 25[40.32%] were negative, 
18[29.03%] had sub-normal (trace), and 19[30.64%] had 
normal iron s to res . The f r e q u e n c y distribution of 
haematocrit level in these patients are as shown in table 
1. Those with negative iron stain had haematocrit level 
that fall within the range of0.22-0.32 whereas those with 
trace and normal iron had their haematocrit level within 
0.32-0.38. 

Discussion 
Hematological abnormalities in the peripheral film and bone 
marrow have been found to correlate closely with severity 

Table 1: Correlation of haematocrit level with iron staining 
of the bone marrow 
Haematocr Negative Trace Normal Total % 
it level iron iron 
0.22-0.27 11 4 - 15 242 
0.28-0.32 8 5 3 16 25.7 
0.33-0.38 6 ! 9 12 27 43.7 
0.39-0.44 - - 4 4 6.4 

25 18 19 62 100 

of clinical disease in pulmonary tuberculosis [7,9]. In 
disseminated tuberculos is where the bone marrow is 
usually involved, bone marrow studies have proven to 
be of immense value [ 10]. Bone marrow cultures in the 62 
pre-treatment pulmonary tuberculosis patients yielded no 
growth of Mycobaterium tuberculosis. Mash et al. [11] 
recorded similar finding. One hundred and twenty eight 
(128) bone marrow aspirate were subjected to culture, only 
4 yielded growth of Mycobaterium tuberculosis and the 
four patients had Acquired Immunodeficiency Syndrome 
[AIDS]. Riley et al. [10] equally recorded a low culture 
yield. It was therefore suggested that culture should be 
reserved for immunocompromised patients with suspected 
tuberculosis. However, Lombard et al. recorded a yield of 
25% by culture but a higher yield of 42% by polymerase 
chain reaction (PCR) [ 12]. The low marrow culture yield 
in our study is probably corroborated by the fact that 
only 3.5% of patients studied were ELISA reactive for 
HIV antibodies. 

The morphology of the marrow revealed depressed 
e ry thro id ac t iv i ty in 6 9 % of the pa t ients s tudied. 
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Micronormoblastic erythropoiesis, which was indicative 
of iron depletion was observed in 18% of the patients. 
Also 16% of the patients had megaloblastic erythropoiesis. 
Poor nutrition both during the pre-morbid and in the morbid 
period may be attributable to the iron, folate and probably 
vitamin B12 deficiency features present. Myelodysplastic 
changes were not observed. This d i f fers from a report, 
which d e s c r i b e d a s t r o n g a s s o c i a t i o n b e t w e e n 
tuberculosis and mye lodysp la s t i c changes [13]. The 
depressed erythroid activity in the phase of this combined 
deficiency anaemia is rather paradoxical and it is thought 
that an inhibitory cytokine might be responsible. 

On the contrary, myeloid activity was increased in 
65% of the patients. Eosinophils precursors above 5% 
was found in 12.9% of patients and mature looking plasma 
cells above 5% was found in 17.7% of the patients. This 
cannot be said to be significantly abnormal in view of the 
p r e v a i l i n g p a r a s i t i c a n d bac te r i a l in fec t ion in this 
e n v i r o n m e n t and coup led with absence of published 
figures of normal marrow differential in this environment. 
O luboyede et al. equally recorded myeloid hyperplasia, 
increased eosinophi l ic precursors and increased plasma 
cells in the mar row of 9 pulmonary tuberculosis patients 
s tudied [5]. Granulomatous lesion was not seen in the 
m a r r o w f i lms of the 62 patients in this study. Studies 
have shown that these are better demonstrated in serial 
sect ions of paraff in embedded marrow aspirate [2]. 

The role of marrow iron status in erythropoiesis is 
clearly reflected by the level of haematocrit observed in 
those pat ients with negative, trace and normal iron status 
respect ively . There was adequate iron reserve in the 
m a r r o w in 30 .64% o f the patients whi le 40 .32% had 
negat ive iron stain and 29 .03% had traces. 
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