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Serum iron and total  iron binding capacit y were est imated in the  sera cotlected 
fro m 96 male leprosy pat ie nts ( age 20-40 years) belonging to Leprosy H ospita l ,  
Htaukkyan t .  The ser  a from 2 2  healt hy subjects were included in  t he study as  
controls. A low leveI of seru m iro n ( below 5 0  pg% ) wit h normal  iron binding 
capacity was recorded in 36 out of 60 patients (60% wit h  lepro matous leprosy , 1 4  
out o f  3 6  patients (39%)  wit h tuberculoid type and only 4 ou t  o f  2 2  controls 
( 1 8%) .  There was no d ifference in the  prevalence of low seru m iron  and percentage 
sat uration between those leprosy patients who had been on DOS and ferro us 
sulphate pills fo r at least 2 years and  untreated new leprosy pat ients .  

Bone m3Irow from 7 patients with anaemia and low seru m iro n ,  as well as t he 
liver at autopsy fro m 3 male patients with ad vanced lepromatous leprosy and low 
socio -economic status showed normal iron content o  I njection of parenteral iron ( 1 0  
daily injections o f  I m feron )  t o  6 patients wit h  anaemia and low serum iron also 
showed no increase in haemoglobin leveI. 

Thus the a naemia in leprosy is not due to true lack o f  ire n in t he body ( t issue 
iron deficiency ) .  However, reduction in serum iro n levei is probably due in part to 
the toxic process of the disease upon the body .  

Introduction 

Anaemia is one o f  the common complicat ions in pat ients with lepromatou s  
leprosy .  Low leveis of  seru m iron w i t h  normal total iro n  b inding capacity (TIBe) 
and transferrin i n  B ri t ish patients with leprosy were found by Tin  Shwe and h is  
co-workers i n  1 97 2 ,  but the ir  s tudy was based on a l imited number  of treated 
leprosy patients belonging to a developed coun try where the socio-economic 
status o f  the pat ients is ent irely d ifferent from that  o f  our country .  

Burm ese leprosy patients have been  suppl ied with ferrous sulphate pi l ls  
together with anti leprosy drugs as a rout ine to prevent  anaemia,  but  the 
usefu lness of  iron pil ls is not known .  This study w as carried out in  order to 
establish the effect of  ferrous sulphate pills on the iron status of  leprosy patients .  
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M a teriaIs a nd M et h o d s  

Est imat ion of  seru m iron and tota l  i ron binding capaci ty was carried out  on the  
sera collected fro m a random sampl ing of 96 male  leprosy pat ients  (ages between 
20-40 years) belonging to H ta ukkyant Leprosy H ospita l ,  RangOO I1 , B u rma .  Of  
these, 60 pat ients  had lepromatous leprosy whi le  the  remaining 3 6  belonged to 
the non-Iepromatous tuberculoid group .  Half of  the pat ients were u ntreated and 
newly d iagnosed cases a t  the hospita l  whi le  the remainder had been t rea ted as 
in-patients of  the hospital with anti leprosy d rugs (DDS 5 0- 1 00 mg) and ferrous 
sulphate (5 grains or 325 mg) dai1y for not less than 2 years. Ali the patients were 
cUnical ly frce from re nal and hepatic d isorders. The b lood samples were taken in 
the morning or afternoon and not in the evening. 

The sera from 22 hea1thy males belonging to the sam e  age gro u p  and who carne 
to the hospital  for sk in infestat ions other than leprosy were included in the stud y 
as co ntrols .  The seru m iron and total  iron b ind ing capacity were est imateel by the  
methoel of Shaele  e t  aI. ( 1 9 5 4) .  

The haemosiderin conten t  of  the bone marrow from 7 patients wi th  anaem ia 
anel low seru m iron , and the liver non-Hb iro n from 3 mal e au  topsied pat ients 
with advanced lepromatous leprosy and low socio-econom ic status were also 
est imated . 

Ten inject ions of parenteral  iron ( 2  m l l m feron each containing 1 00 mg of i ron 
as  ferric hydroxide were given da i ly  to 6 patients with anaem ia and low serum 
i ron leveI  and their haemoglob in levei was determined a t  weekly in tervals for 4 to 
6 w eeks. 

Results 

Out of 60 patients with lepromatous leprosy , 36 patients (60%) showed a 
reduction i n  iron leveI « 50  Jlg%) with normal or reduced levei of total  i ro n  
b i nd ing capacity .  There w as n o  significant difference in  t h e  leveI of m e a n  seru m 
iron or TIBC between those patien ts who had not  taken ferrous sulphate pi l ls  and 
t hose who had taken ferrous sulphate and DDS for not less than 2 years. 

Out of  36 patients with tuberculoid leprosy , 1 4  pat ients (39%) showed a 
reduction in serum iron levei with normal  or reduced total iron b inding capacity .  
In  this  group a lso there was no significant difference i n  the levei  of serum iro n  or  
TIBC between those patients who had not taken ferrous sulphate pi l l s  and those 
who hael t aken ferrous sulphate anel DDS for not less than 2 years.  

Out of 22 controls ,  4 subjects ( 1 8 . 2%) showeel reeluction in serum iro n  leveI 
w ith  normal leveI of  total iron b inding capacity .  The eletails are given i n  Table I .  

The prevalence o f  patients with reel uced serum iron leveI i s  significantly higher 
in patients with lepromatous leprosy when compared to those with tuberculoiel 
leprosy anel controls.  The mean leveI of serum iron is also significantly reeluceel i n  
patients with leprosy when compared t o  controls with t h e  exception of the 
untreateel lepromatous group . A similar sign ificant  d ifference in the leveI  of  total  
iron b ineling capacity between leprosy patients anel controls is observeel , with the 
exception of the untreated lepromatous group .  H owever, the mean levei  of 
percentage saturation is not significantly red uced i n  pat ients with leprosy, the 
only exception being the treated lepromatous group. 

Taking al i  untreated leprosy patients as a whole, 24 out of 50 (48%) h ael 
serum iron leveI below 5 0  Jlg%, while the treateel group hael 2 6  out of 46 ( 5 6%) 
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TA B LE I 

Seru m iro n (SI) to tal  bin elirrg capacity ( TiBC) anel percen tage sa tu rat io n (% sa t. ) of hea lthy 
con trais anel leprosy patien ts 

Mean ± S.D.  N u mber  w i l h  

Subjects  N o. S I  < 5 0 J.lg % Sat .  
S I  T I B C  % Sa t .  % < 1 5  

Con trol  22 1 06 ± 48 338 ± 7 1  3 1  ± 1 5  4 ( 1 8 ) 5 ( 2 3 )  

T u bercu lo id  

U n t reated 1 9  74  ± 4 7  268  ± 6 8  28  ± 1 5  7 ( 3 7 ) 5 ( 26 )  
T rea ted 1 7  69 ± 39  2 7 5  ± 6 1  26 ± 1 4  7 ( 4 1 ) 6 ( 3 5 )  

Tu berculoid (a l i )  3 6  1 4  ( 3 9 )  I I  ( 3 3 )  

Le promatous 
Untreated 3 1 74 ± 5 6  2 9 7  ± 8 8  2 5  ± 1 5  1 7  ( 5 5 )  1 2  ( 26)  
T rea ted 29 52 ± 42 266  ± 85 20 ± 1 4  1 9  ( 6 6 )  . 1 4  ( 20) 

Le proma tous ( a l i )  60  3 6  (60 )  26  (20 )  

Tota l leprosy 9 6  5 0  ( 5 2 ) 3 7  ( 2  I )  

Figures i n  parentheses represent  percentage o f  respective total .  

with low serum iron .  S irnilarly 1 7  out of  50 (34%) untreated leprosy patients and 
20 out of  46 (43%) treated patients had percen tage saturation below 1 5 . Thus the 
prevalence of low seru m iron and reduced percent satu ration in leprosy patients is 
signi ficantly higher when compared to those in the control group,  i .e. 1 8  and 2 3% 
respectively) .  

Bone m arrow taken from 7 patients with anaemia and low serum iron showed 
stainable iron (haemosiderin ) .  The liver autopsy specirnens ta.ken from 3 male 
patients with advanced leprosy and low socio-economic status also showed normal 
iron content.  

The 6 patients w ith anaemia and low serum iron who had been given parenteral 
iron ( l O  inj ections of Imferon)  showed no increase in haemoglobin leveis. 

Discu ssio n 

Reduction in cell size and haemoglobin content are characteristic of the fully 
developed picture of  iro n  deficiency anaemia in which the synthesis of  
haemoglobin is reduced. I n  the  early evolution of this type of  anaemia either of  
these morp hological changes may be  seen ,  but  b iochemical investigations reveal 
the underlying d isorder that leads eventually to its production . The leveIs of 
plasma iron and its carrier protein transferrin most frequently measured as the 
total iron binding capacity (nBC) of plasma and the percentage of saturation 
often provide a c1ue to the cause of defective haemoglobin synthesis (Turnbull ,  
1 97 1 ) . 

-

In our investigation a random sample of male patients with ages between 20-40 
years was chosen for study because of the lesser risk of iron deficiency in males. 



2 9 0  T .  S H W E ,  T.-TOE A N D  A .  T H A N  B A  T U  

Although seru m iro n  and total  iron  b ind ing capacity in pat ients  with leprom atous 
leprosy d id not  d i ffer s ign i ficantly from those with non-Iepro m atous leprosy they 
were sign if icant ly lower than those of  controls .  This  fi nd ing,  however, is  not in 
fu l l  agreement with the ea rl ier  study  where Tin Shwe et  a/. ( 1 97 2 )  using the 
spectrophoto metric method fo u nd no red uct ion i n  total  i ron binding capaci ty ,  
anel serum transferrin levei in  pat ie nts with leprom atous leprosy , but  the mean 
leve i  o f  seru m iron was sign i ficant ly  reei uceel i n  pat ients  w i th  lepromatous leprosy,  
though their  method of  seru m iron est imat ion was d iffere nt  from that  of  the 
prese nt  study . 

The lowered serum iron leveIs may be d ue to a reel uct ion in iron supply ,  which 
aga in  e i ther may be due to a tme lack o f  i ron  i n  the body (body iron defic iency)  
or to a fa i l u re i n  the de l ivery o f  i ron from iron stores in  bone marrow lead ing  to 
what has been cal led "iron defic ient  erythropois is" . The tru e lack of  i ron in the 
body (body iron  defic ie ncy) wou ld be elue to a n  i ron defic ient  el i e t ,  poor 
abso rpt ion of i ro n  fro m the  i ntest ine ,  or  ex cessive loss of  iron fo l l ow i ng acute or  
chron ic  hae m o rrhage .  The fa i l u re i n  de l ivery of  iron from stores to bone marrow 
may occu r if transport ing  prote in  transferr in is defic ient ,  or if associated with 
chro n ic d isorders (Cartwright ,  1 966 ; Ca rtwright a nd Lee , 1 9 7 1 ) . 

I n  th is  present  stud y the pat ients  were free from acute and chronic  
haemorrhages, and defect ive iron absorpt ion has not been reported in  leprosy .  
The bone marrow taken from 7 pat ients  with a naemia and leprosy , as  wel l  as  the 
l iver of  3 pat ients  who had d ied o f  leprosy showed that there is no deficiency of 
iron i n  the  stores. Therefore the red u ct ion i n  serum iron leve I  i s  p robably d u e  to  
impaired elel ivery of  i ron  fro m the stores to the  c i rcu lat ion as a resu l t  o f  the tox i c  
process of  t h e  el isease upon t h e  body .  

M ore than hal f of the pat ients  w ho are  on regular  ferrous su lphate p i J l s  a lso 
showed red u ced serum iro n leveIs .  S ince those pat ients a re provieled with  such 
pil ls  daily to be taken i n  the presence of the nurses there is  no possib i l i ty that 
they may not be tak ing  the pil ls .  Th refore the value  of rout ine iron pil ls i n  
leprosy remains  t o  b e  judged from t h e  cost effectiveness point of  view .  I nstead , 
mu l t ivitam i n  and other measures may b e  needed to improve the general 
nutr i t ional  status of the patients .  
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