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SUMMARY

In ib is  prospective study, the pattern o f anaemia 

seen in children admitted to the paediatric observation 

ward (POW) of Kenyatta National Hospital was investigated, 

between November,1979 and March, 1980. There were 294 

(7.3%) documented cases of anaemia out o f a to ta l o f 4,044 

admissions to the POW. Of these 75% had come to the 

hospital primarily with some other disease problem, and 

c lin ic a l presentation varied according to the underlying 

condition. Luos and Luyias formed 75.5% of a l l  the patients; 

h a lf of ’.hese resided in Nairobi and the rest came from 

th e ir  indigenous areas in Western Kenya. Basically a l l  

children belonged to the low social-income group.

Children under 3 years o f age were the most a ffec ted  

and formed 62.4% o f the series. The main causes o f 

anaemia in the series were haemolysis from malaria and/or 

s ick le  c e ll anaemia (30.2%) and iron deficiency o f 

nu tritional orig in  (26.2%). Both haemolysis and iron  

deficiency accounted fo r 12.2% o f the cases. Hookworm 

in festation  played a s ign ifican t ro le  in aggravating 

iron deficiency, especia lly  in older children. Megalo­

b la s t ic  anaemia was seen infrequently and was also 

nu tritional in o r ig in . Other causes o f anaemia included 

bone marrow fa ilu re  from various causes, and bleeding 

tendencies, mainly from primary bleeding diatheses.
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Many cases were undiagnosed because o f problems 

involving every sector of attending s ta ff .  Management 

o f the patients with severe anaemia was essen tia lly  the 

same, i .e .  transfusion and discharge. The problems

encountered, and the implications o f  the present form
\

o f patient care o f  anaemic children in POW are discussed. 

Recommendations are made regarding areas where improvement

can be made to e f fe c t  better patient care.



INTRODUCTION

Anaeaiu is  defined as a decrease in  circu lating 

haemoglobin per unit volume o f blood below the leve l 

previously established as normal with regard to age, sex 

and altitude (1) . Just like f^ever, anaemia is  a common 

problem in medical practice which should properly be 

regarded as a manifestation o f some underlying disorder 

(2 ) .  In our paediatric practice at the Kenyatta National 

Hospital (KMH), lik e  elsewhere, anaemia is  a common cause 

o f morbidity and indeed occasionally m ortality. Frequently 

one sees children admitted so le ly  because o f anaemia.

The causes o f anaemia are many and varied, but can 

be broadly grouped in to  the fo llow ing categories:

( i )  Failure o f red blood c e ll production, arising from 

fa ilu re  o f the manufacturing mechanism through a ffections 

o f the bone marrow. This may be primary, ca lled  ap lastic  

anaemia, which may be idiopathic or secondary to some 

marrow poison. Bone marrow fa ilu re  may also be secondary 

to some otner underlying disorders, as occurs in chronic 

l iv e r  disease, chronic renal fa ilu re , chronic in fections 

or to some metabolic endocrinopathies lik e  hypothyroidism.

I t  may also be secondary to mechanical crowding out o f  the 

marrow elements by in filt ra t io n s  lik e  granulomatous 

d iseases, primary and metastatic bone marrow neoplasms (2 ,3 ).

( i i )  Deficiency o f the essentia l raw materials from which 

red blood c e lls  are made, namely fo l i c  acid, iron, Vitamin
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B12 and proteins. This group is  commonly referred to as 

nutritional nnuouiius (4 ) . Those dui’ic ioncios may uriso 

from primary inadequate intake or may be secondary to poor 

absorption, increased loss or needs (5 ,6 ).

( i i i )  Enhanced red blood cell* destruction resulting in 

a shorter than expected erythrocyte surviva l time. Anaemia 

ensues when the bone marrow fa i ls  to cope with the main­

tenance o f normal red c e l l  mass. This may arise from 

inherent or acquired ce llu la r deform ities of the red c e l l  

membrane, enzymes or haemoglobins. I t  may arise from a 

non-cellular defect, e ith er  immunological or toxin-induced. 

I t  may alsc arise from a hyperactive mopping up system, 

namely, the reticu loendothelia l system and p rin c ipa lly  

the spleen (3 ,5 ).

Anaemia is  worldwide. The role o f  any o f the many 

a e tio lo g ica l factors, and the degree o f  anaemia in various 

parts o f the world is  modified by varying environmental 

factors . For instance, in the trop ics, anaemia is  a 

commoner problem than in temperate areas, and multiple 

a e tio lo g ica l factors interplay to produce a severer disease. 

The commonest causes in  the tropics are deficiency anaemias, 

but haemolysis due to haemoglobinopathies and malaria 

feature prominently (7 ,8 ,9,10,11,12,13). Even then, the 

frequency o f each cause varies from community to community. 

I t  is  therefore desirable to define the magnitude and 

assess the ro le o f d iffe ren t causes o f  anaemia fo r  each 

community, ta a means o f ra tiona liz in g  the approach to its
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c lin ic a l management.

Work done in d iffe ren t parts o f East A frica , namely, 

in Zanzibar (14), Uganda (15,16), and Tanzania (17,18,19, 

20), has shown anaemia to be very common. S im ilarly , 

various workers in Kenya have shown that anaemia is common 

and its  pattern the same as elsewhere, but have noted 

regional d ifferences in the d istribu tion  o f various 

a e tio log ica l types (7 ) . I t  was found that iron deficiency 

anaemia was the principal type encountered at the coastal 

b e lt ,  while in Nairobi and the surrounding highlands, 

megaloblastic anaemia was the more common (8 ). Turner (21) 

however, found that, although iron deficiency anaemia 

was the commonest at the coast, megaloblastic anaemia 

did occur at a s ign ifican tly  higher frequency than had 

been previously noted. Forster (22) in  another study went 

on to show that the incidence o f megaloblastic anaemia 

at the coast had a seasonal varia tion , an observation that 

had been made e a r lie r  in Nairobi by Foy and Kondi (8 ) .

More recently K as ili (23) working at the Western Provincia l 

Hospital, Kakamega, found that haemolysis from s ick le  c e l l  

disease and malaria, followed by iron deficiency anaemia 

ranked highest in that order in that community. In Nairobi 

Ferguson et a l . (24) working at Kenyatta National Hospital 

and studying severe anaemia in a l l  age groups found that 

46% o f his patients had iron defic iency anaemia, 15% had 

the megaloblastic type while the rest had miscellaneous

causes. Mati e t a l . (25) studying anaemia in pregnancy
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at the sane venue found that most o f the patients had 

megaloblastic anaemia, while the rest had e ith er iron 

deficiency or had both types. In a l l  these studies the 

majority o f patients were adults, mostly women in the

child-bearing age and anaemia was d ire c t ly  related to
\ •

pregnancy. Where anaemia in children has been studied 

on a large scale, malaria, iron and/or fo l ic  acid 

deficiency have been the greatest problems (26,27).

There has been no sp ec ific  wide-scale study o f anaemia 

in children in this country and therefore the pattern o f 

anaomia in our children can only bo speculated. At prosont, 

in  our over-populated practice fu ll  investigation  is  only 

possible in those children admitted with e ither very 

severe anaemia or have some other serious problems as 

w e ll.  Even in these, need fo r  urgent treatment and 

quick turnover compromises diagnosis. Attempts at fo llow ­

up often  f a i l ,  and not surprisingly, therefore, the same 

patients are seen time and again with the same problem but 

without a de fin ite  diagnosis.

I t  was, therefore, the aim and ob jective o f this work 

to conduct a large scale study o f anaemia in children with 

reference to

( i )  Determining the prevalence o f anaemia in children 

admitted tc the Paed iatric  Observation Ward at the Kenyatta 

National Hospital;

( i i )  Establishing the pattern, mode o f  presentation and 

the ro le  o f d iffe ren t causes o f anaemia, and thereby
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( i i i )  Assist in arriv ing at a more rational approach to the 

c lin ica l management both on an out-patient and in-patient basis 

at tho POW.

( iv )  In addition, the a v a ila b ility  of such data would make i t

possible to review changes in pattern o f disease due to changing 

socia l and economic factors. '
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MATERIALS AND IIOTHODS

Pullouts

This study was carried out in the Paediatric Obser­

vation Warn (POW), the children 's admission ward o f the 

Kenyatta National Hospital. ”th e ‘Study was done over a 

to ta l period o f four months, stretch ing from 1st November 

to 15th December, 1979, and then from 16th January to 30th 

March, 1980. The period o f study was chosen fo r  lo g is t ic  

purposes.

Of the children admitted to the POW during the study 

period, the fo llow ing cases, selected on the basis o f the 

c lin ic a l impression o f  anaemia, namely, pa llor, as noted by 

the admitting reg is tra r , were included in the study.

( i )  A ll those children admitted with anaemia as th e ir 

main problem.

( i i )  A ll those admitted with any other problem but found
t

to have pa llor at the same time and were investigated fo r  

i t .  Children admitted with severe malnutrition without 

severe pallor were excluded from the study, although they 

were investigated fo r  anaemia rou tinely .

For each patien t, the follow ing information was obtained 

and recorded on the proforma (Appendix 1 ).

(a ) Particulars o f name, age, sex, tr ib e , residence, date 

o f admission and discharge, and whether the patient was 

referred  and source o f  re fe rra l.

(b ) A physical examination was done, noting the fo llow ing:
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general condition o f patient, degree o f pallor o f the 

tongue, conjunctivae and nail beds; temperature, 

nutritional status, presence o f lymphadenopathy, jaundice, 

oedema, or evidence o f bleeding tendency, and whether the

spleen, l iv e r  or any other intra abdominal masses were palpable.
\ •

The respiratory and cardiovascular systems were examined 

sp ec ific a lly  for congestive cardiac fa ilu re . Any other 

abnormal presentation seen was also noted.

Laboratory Investigations 

A: Routine Investigations

( i )  A 2 ml sample o f venous blood was co llected  in to 

a sequestrene bo ttle  fo r  the fo llow ing tests:

(a ) Full blood count, using the Coulter Counter Model 

"S" in the haematology laboratory.

(b ) A peripheral blood film  stained with May-Grunwald
a

Giemsa was routinely reported and a d if fe re n t ia l white c e l l  

count done.

(c ) A s ick ling  test was done by the sodium metabisulphite 

incubation method, followed by haemoglobin electrophoresis 

on cellu lose acetate paper at pH 8.6.

(d ) A reticu locyte count was done from films stained 

with b r i l l ia n t  cresyl blue stain , whenever possible.

( i i )  Stool specimens were routinely collected  and examined 

fo r  occult blood, and then for the presence o f parasites 

using the Formol-Ether concentration method.



8

B: Other Investigations

A ll these Investigations were done by specia lized  

individual technologists and a l l  were evaluated and reported 

on by the haematologists.

(a ) A bone marrow aspirate was done at the anterior i l i a c  

crest, except in 2 cases when i t  was done at the sternum, 

on patients in the follow ing ca tegories :

( i )  Those who presented with a bleeding problem;

( i i )  . Those with s ign ifican t lymphadenopathy;

( i i i )  Thoso referred  fo r recurrent anaemia;

( i v )  Those in  whom the peripheral film  had abnormalities 

that required further investigation ;

(v ) Those patients whose history or physical signs pointed 

to an underlying disease to have contributed to the 

causation o f anaemia.

The smears were immediately made from the aspirates, 

fix ed , and then routinely stained with May-Grunwald Giemsa 

as w e ll as fo r  iron using the Prussian blue technique.

(b ) A plata.let count was done and where necessary 

coagulation screening tests (bleeding time, Prothrombin 

time, Thrombin time, and Kaolin Cephalin C lotting time 

as w e ll as sp ec ific  factor assays when indicated) were 

done in  patients with a suspected bleeding disorder.

Further tests fo r  haemolytic screening (namely Direct 

Coombs, blood grouping, Glucose-6-phosphate dehydrogenase 

screening, Heinz-body tes t and osmotic f r a g i l i t y )  were done
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wherever possible in those instances o f unexplained 

haemolysis.

(c )  Other investigations relevant to diagnosis o f under­

ly ing disease were also done.

A ll specimens were tokon and delivered  to the labora- 

tories  by e ith er the author or through the routine hospita l 

channels. The resu lts were likewise co llected  daily by 

the author e ith er stra igh t from the laboratory or from the 

relevant areas in POW, via the hospita l dispatch system, 

and were then noted on to the proformas.
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RESULTS

Of the 4,044 recorded admissions during the study 

period, 294 (7.3%) were documented cases o f anaemia. Out 

o f these, the author saw and interviewed 244 (83%) cases,

at some time during th e ir period o f h osp ita liza tion . There
v ‘

were 158 (53.7%) males and 136 (46.3%) females, g iv ing a 

s lig h t male preponderance.

T riba l Distribution and Location of Patients

Tribal d istribu tion  is  shown in Table 1. Luos and 

Luyias predominated, making up 75.5% o f the to ta l number 

o f patients in  the study group.

Of the Luo patients seen, 59.5% stayed in Nairobi or 

had not beer out o f Nairobi in the 6 weeks preceding th e ir 

admission, while the rest (40.5%) had recently been to or 

had come straight from Nyanza Province, mostly Kisumu and 

Siaya d is tr ic ts . Of the Luyias 41.7% were residents o f  

Nairobi while 58.3% had arrived from Western Kenya recently, 

i . e .  one or two weeks immediately p r io r  to h osp ita liza tion . 

The majority were from Kakamega and a few from Busia 

d is t r ic ts .  Most o f those staying in Nairobi were con­

centrated in areas l ik e  Kibera, Mathare Valley, Eastleigh 

and Kariobangi although a few cases came from other 

res id en tia l areas o f Nairobi. A ll Kikuyus came from 

Central Province, mainly in and around Nairobi and were 

mostly from Limuru, Muguga, Mbotela and Kangemi. Almost 

a l l  Kambas and Kalenjins came from th e ir  respective home



TABLE 1
Distribution o f patients according to tribe

Tribe Luo Luyia Kikuyu K&mba Kalenjin Others Total

Number
o f

Patients

153 69 38 19 7 8 294

Percentage

o f

Total

52.1 23.4 12.9 6.5 2.4 2.8 100
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areas and formed the majority o f the referred cases from 

the provincial hospita ls. The other tribes comprised one 

Embu, one Meru, one Somali and one Kuria from Musoma, 

Tanzania, as w ell as 4 o f coastal tr ib es , and the number 

coming from their respective home areas was sim ilar to 

that from around Nairobi.

Age d istribution

Figure 1 shows the age d istribu tion  o f the patients 

studied. About one th ird  (32.7%) o f the patients seen 

were in their f i r s t  year o f l i f e  and 62.4% of the patients 

were within the f i r s t  three years. There was a smaller 

peak in numbers at nine to ten years in  an otherwise 

downward trend with advancing age (Appendix I I )  . The 

youngest patient was one day old delivered  at home to a 

healthy priiuigravida, and the oldest was thirteen years 

o ld . The mean age o f the patients was three and a h a lf 

years.

The age d istribu tion  according to  tribes o f the 4 

major tribes is  shown in  Figure 2 and the d istribu tion  o f 

a l l  the tribes is  deta iled  out in Appendix I I I .

Luos and Luyias feature more prominently in the younger 

age groups (Appendix I I I )  when compared with the other tribes. 

In fa c t 69.9% o f the Luo and 65.5% o f the Luyias cases 

appeared within the f i r s t  three years as compared with 48.6%

o f the Kikuyjs.
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Five o f the e igh t (72.5%) Kikuyu patients seen in 

the f i r s t  year of l i f o  were in their f i r s t  throe months 

as compared to 20% o f  the Luo patien ts. The other tribes 

were more or less evenly scattered across the whole age 

spoctrua. §

C lin ica l Presentation

Referral cases constituted 22.4% o f the to ta l number 

o f patients. Of these 6.6% came from the provincial 

hospitals and the res t from various C ity  Council c lin ics  

in and around Nairobi.

The c lin ic a l presentation was very varied as th is  

depended on the symptomatology and/or signs o f the primary 

underlying diseases. The features seen are presented in 

Table I I .

Pa llor was present in a l l  cases since i t  formed the 

c lin ic a l basis fo r the presumptive diagnosis o f anaemia.

More patients (161) had moderate p a llo r  as compared to 

those (134) who had severe pa llo r. The pallor correlated 

best with eventual haemoglobin leve ls  in  those cases o f  

anaemia without other complicating diseases, and i t  was 

in fa c t exsggerated in those with pneumonia and diarrhoea 

and vomiting.

Fever was the next most common find ing. This is  a 

common symptom in paediatric admissions.

Most oatients with splenomegaly had malaria whereas those 

with jaundice and bone pains had s ick le  c e l l  disease •



TABLE I I  Frequency 

patien ts .

o f c lin ica l features seen in the

C lin ica l Features Mild-

moderate

form

Marked or 

severe form

Total

P a llo r 161 134 294

Fever 35 12 47

Malnutrition
\ * 

36 9 45

Respiratory in fections 22 15 37

Splenomegaly 32 3 35

Di arrhea+vcuiting 18 10 28

Hepatosplenomegaly 20 6 26

Jaundice 17 3 20

Bone pains 15 3 18

Hepatomegaly 12 3 15

Weakness 12 2 14

Abdominal swelling 7 3 10

Epistaxis 11 0 11

Convulsions 2 5 7

Cardiac disease 6 0 6

Lymph adenop athy 3 3 6

Failure to thrive 4 1 5

Miscellaneous 6 2 8
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Hepatosplenomegaly in most cases was o f  undiagnosed cause 

but was a froquent finding in those with neoplastic diseases.

Epistaxis was minimal in a l l  cases. I t  was seen in 

a l l  types of bleeding disorders (congenital and acquired)

and in some cases who were eventually proven to have no
\

bleeding diathesis. There were no patients with purpura or 

petechiae.

Many children had features o f mild to moderate mal­

nu trition  anil u l'ow were severely mulnourishud, mostly, 

with kwashiorkor.

Respiratory tract in fections.both uppor and lowor, 

were seen in 37 cases and included acute coryza, t o n s i l l i t is ,  

o t i t i s  media and bronchopneumonia.

Diarrhea and vomiting was not infrequent, presenting 

e ith er alone,or with a fe b r ile  illn ess  and in 10 cases was 

11 fe -  threatening.

Other presenting features lik e  fa ilu re  to th rive, 

convulsions, cardiac disease, lymphadenopathy and loss o f  

appetite were seen in a few cases. Miscellaneous findings 

seen on single occasions included haemarthrosis, hydrocephalus, 

haematuria, haematemesis, malabsorption syndrome, o rch it is  

and a system ic-lupus-like disease which was not confirmed.

Some patients (23.8%) presented with features of 

anaemia only i . e .  fa tigu e , palp itations, fa ilu re to play 

or malaise. A few o f these, especia lly  in the f i r s t  year 

o f l i f e ,  were picked up and referred from the ch ild  wel-



14

fare cJinics without any symptoms except fo r  the 

presence o f gross pa llor. In th is group, the only 

abnormality noted on physical examination was p a llo r  and/ 

or features o f congestive cardiac fa ilu re  (CCF). Only 

two patients presented wit̂ h peripheral p itt in g  oedema 

that could not be attributed to some other d isease. The 

pattern Df presentation o f the patients with regard to 

cardiac fa ilu re  is  summarised in Table 111. More patients 

having anaemia only presented with complicating CCF 

(23.8%) than those who had anaemia with another disease 

process (o.6%).

Haematological Parameters

Seven patients had no resu lts at a l l ,  two died before 

samples were co llected  and the resu lts o f f iv e  patients 

got lo s t. Thirty (10.2%) patients had haemoglobin und 

packed c e ll volumes only done because eithor i t  was tho 

only investigation requested or i t  was the only one done 

by the laboratory at night. In some, results o f subsequent 

investigations were not obtained because the blood samples 

c lo tted  or could not be traced. Eighteen cases had 

incomplete haematological data, making i t  impossible to 

make a diagnosis or determine the type o f anaemia present. 

In some instances th is arose from incomplete requ isitions 

and /or incomplete testin g , or inadequate reporting, 

esp ec ia lly  o f the peripheral film .

A tocal o f 59 (19.4%) bone marrow aspirates were 

done, two o f them at postmortem; 45 o f them confirmed the



TABLE I I I Pattern o f patient presentation in re la tion  to CCF

• -

Presentation Total Without CCF With CCF

With anaemia only 58 39 19 (32.8%)

Anaemia + other disease 186 170 16 (8.6%)

Total 244 209 35 (41.4%)
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diagnosis but the res t were e ither qu a lita tiv e ly  inadequate 

or not conclusive. In nine cases, a bone narrow exanination 

was indicated from the peripheral blood findings but i t  

was not done because the patients had e ither been d is ­

charged or had absconded before the blood report was
\ *

received.

Degree o f Anaemia

The haemoglobin leve l ranged from 2.0-14.0 gm/dl.

One with Hb o f 10.2 g/d l, was a 6 month old baby who was 

brought to hospital with gastro -en teritis  and severe 

dehydration, while the other one with 14.0 g/dl was a 12 

year-old  bey who had acute haematemesis and was in a state 

o f shock.

There were 19 (6.4%) patients with Hb leve ls  o f 3 g/dl 

or below. This group included some o f  those cases who 

died soon a fte r  admission without in vestiga tion , but those 

who were investigated had mostly iron deficiency anaemia 

and many were in  congestive cardiac fa ilu re  (CCF). The Hb 

le v e l d istribu tion  showed that 40.6% o f the patients had 

Hb below 5.0 g/dl, 40.6% had 5-8 g/dl and 7.8% had Hb leve ls  

above 8 g/dl (Figure 3 and Appendix I V ) . The average 

haemoglobin le v e l was 5.5 g/dl.

Type o f anaemia

The type o f anaemia was determined from the haema- 

to lo g ica l <ata obtained from the investigations deta iled  

in the materials and methods. The parameters used were:



Fin 3 Fr e que nc y  distr ibut i on of pat i ent s  in relat i onship to tn : 

haemogl obi n levels

\
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Haemoglobin le v e l, packed c e ll  volume, red blood c e ll  count, 

mean corpuscular volume, mean corpuscular haemoglobin, 

mean corpuscular haemoglobin concentration, haemoglobin 

electrophoresis in conjunction with peripheral film  report 

and where ava ilab le, bone marrow examination and blood 

s lid e  reports.

Single, as w e ll as multiple, factors were encountered 

among the causes o f anaemia. In SO cases, no diagnoses 

were made e ith er because o f incomplete basic data or in  a 

few cases, because the results obtained even when deta iled , 

could not point to a diagnosis. The diagnoses made are 

shown in Table IV.

There were 87 cases o f nu tritiona l anaemia, o f which 

80.5% were o f the iron  deficiency type, while 18.4% were 

dimorphic, i . e .  combined features o f iron  deficiency and 

megaloblastic anaemia. One patient had megaloblastic 

anaemia; this was a one-month old  baby who had presented 

with fa ilu ro to th rive and was anaemic. His coulter 

indices, as w e ll as peripheral film  examination report, 

showed a megaloblastic (macrocytic) type o f anaemia. 

Unfortunately, no confirmatory bone marrow examination 

was done as the patient was transfused and sent home before 

the peripheral blood report was received. Four previous 

s ib lin gs  had died in the same family having presented 

with a sim ilar illn e s s  but the mother appeared normal.

Most o f the patients with the dimorphic type o f 

anaemia had predominantly iron defic iency but, in four 

cases, magaloblastosis dominated the picture. A l l  these



TABLE IV: "C lass ifica tion  o f Anaemias seen according

to causes".

Type of Anaemia Numbers % Age
seen o f to ta l

A. Nutritional
\ •

Iron deficiency only

Dimorphic

Magaloblastic

Total

70

16

1

87 29.6%

B Haemolytic

Malaria cnly 42

Sickle Cell Anaemia only 29

Undetermined Haemolysis 21
Malaria fc Sickle C e ll Anaemia 4

Kalaazar 1

Congenital Hereditary Spherocytosis 1

Total 98 33.4%

C Combinations (N u tritiona l & Haemolytic ►

Iron deficiency + Malaria 22

Iron deficiency + Undetermined
haemolysis 10

Iron deficiency + S ickle Cell Anaemia 2

Dimorphic + malaria 1

Total 35 12.2%

D Bone Marrcw Depression

In fections (Tb + Typhoid) 4

Malignancies (AML,ALL.Wilms') 7

Kalaazar 2

Pure Red C e ll aplasia 1

Unknown cause 2

Tota l 16 5.4%

------- /



TABLE IV (CONT'D) "C lass ifica tion  o f Anaemias seen

according to causes"

Type o f Anaemia Numbers % Age 
seen o f Total

E Bleeding Disorders

Idioputhic thrombocytopenic\ •
Purpura 5

Haemophilia 1

Christmas Disease 1

Von-Willebrands Disease 1

Total 8 2.7%

Undiagnosed

Incomplete data 45

Uncertain diagnosis 5

Total 50 16.9%
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bad bone marrow examination.

The actual underlying causes o f the nutritional 

defic iencies could not be accurately correlated, but 70% 

o f the patients presenting with malnutrition had iron

deficiency anaemia and 19 patients out o f 32 who had
\

hookworms in the s too l had iron defic iency anaemia. One 

patient who presented with recurrent haematuria and was 

iron de fic ien t, had Schistosoma haematobium eggs in the 

urine.

Ninety-eight patients, being the largest group, had 

haemolytic anaemia. Of these, 42.4% had malaria, 29.3% 

s ick le  c e ll disease, a few had a combination o f both and 

24.2% had u haemolytic anaemia o f uncertain orig in . This 

la tte r  group included cases suspected o f having malaria 

or s ick le  c e l l  anaemia but had no d e fin ite  confirmatory 

evidence. One case, a 10 year-old Kamba, referred with 

recurrent anaemia, had congenital hereditary spherocytosis

Four patients with sick le c e l l  anaemia had evident 

megaloblastic anaemia and one had a hypoplastic marrow.

M u ltifactoria l aetio logy was seen in 12.2% of the 

to ta l patients studied, having both a haemolytic process 

as w e ll as nu tritional deficiency. As shown in Table IV, 

malaria and iron  defic iency coexisted in 22 cases, iron 

defic iency and s ick le  c e l l  anaemia in 2 cases and malaria 

and a dimorphic anaemia in one case.

Bone marrow fa ilu re  was seen in sixteen (5.1%) cases 

Four were due to chronic in fections (Tuberculosis and
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Typhoid) and two had kala-azar. One case had congenital 

pure red c e ll aplasia. Seven cases in  whom anaemia was 

secondary to malignancies, f iv e  had acute leukaemias 

(myelocytic and lymphocytic) and two had nephroblastoma,

a ll  previously undiagnosed. There were two cases o f
\ *

marrow aplasia, the causes o f which were not established.

Table V shows the presentation and findings in the 

patients presenting with a bleeding problem. Eleven patients 

p resen ted  w ith  ep istax is , o f which 8 were subsequently 

proved to have a bleeding diathesis and 3 had no haemato- 

lo g ica l cause for the ep istax is. Among the 8 cases, f iv e  

had primary bleeding disorders and three were secondary 

to thrombocytopenia caused by kala-azar and leukeamia 

(already included in the bone marrow depression group).

A to ta l o f  8 primary bleeding disorders were seen 

and included 5 id iopath ic thrombocytopenic purpura (IT P ), 

one haemophilia, one Christmas disease and one Von- 

W illebrand's disease. ITP was seen in  only female patients,

2 Kikuyus o f 6 and 10 years, two 5-year old Luos and one 

year-old Luyia. Two o f these patients presented with 

recurrent anaemia only while the other three came with 

ep is tax is , and none had previously been diagnosed.

The haemophilic boy, already diagnosed, presented 

with c lass ica l features and the Christmas disease patien t, 

a 9-month-old boy with moderately severe disease, presented 

with prolonged bleeding from a cut l ip  and had an o lder 

brother already diagnosed with the same problem.



TABLE V Features o f Patients presenting with a

bleeding problem.

C lin ica l Presentation Eventual Diagnosis Numbers
seen

Epistaxis \ • 11

•I Idiopathic Thrombocyatopenic

Purpura 3

I I Leukemias 3

I I Kalaazar 1

I I Von-Willebrand's disease 1

• 1 No haematological cause 3

Haematemt sis Unknown cause 1

Haematuria Schistosoma haematobium 1

Haemarthrosis Haemophilia 1

Prolonged bleeding Christmas disease 1

TOTAL 15
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Causes o f anaemia in  relationship to age

This is  deta iled  in Table VI. Malaria and then Iron 

d ific ien cy  were the leading causes o f anaemia in early  l i f e ,  

both constituting 47% o f the causative factors in the f i r s t

year o f l i f e .  Sickle c e l l  anaemia and the other haemolytic
\ •

disorders vere also mostly seen in the younger age groups, 

contributing 26% o f the causes o f anaemia in infancy.

Malaria and s ick le  c e l l  anaemia a ffec ted  mainly infants 

espec ia lly  in the f i r s t  eight months, and contributed 

less and less among the causes as age advanced. Iron 

deficiency.however, although mostly seen in infancy, 

continued to be seen in la ter childhood. The other major 

groups, namely bone marrow depression and bleeding d is ­

orders were uniformly distributed among a l l  age groups.

D istribution o f the various types o f anaemia amongst 

the tribes studied.

A summary o f the d istribution  o f d iffe ren t types o f 

anaemia among the d iffe re n t  tribes is  shown in Table V l l .  

This confirmed what had already been conceived as possible 

from ea r lie r  resu lts . Luos and Luyias , who contribute 

the bulk of patients, have the highest incidence o f malaria 

and s ick le  c e l l  anaemia in the ser ies . Kambas and Kikuyus 

do constitute a re la t iv e ly  higher percentage o f the less 

common bleeding disorders and marrow aplasias. Iron 

defic iency was a common problem for a l l  tribes but



TA3LE VI Causes o f Anaemia in Relation to Age

Type o f Anaemia Age Range In Years

0-1 >1-2 >2-3 >3-4 >4-5 >5-6 >6-7 >7-8 >8-9 >9-10 >10-11 >11 Total
Hutri t io n «i
Iron defic iency 14 13 9 6 5 4 5 3 4 4 A* 1 70
Dimorphic 4 2 1 1 1 1 0 1 0 2 0 3 16
Megaloblastic 1 1
Haemolytic

Malaria 25 9 5 1 0 2 0 0 0 0 0 0 42

Sickle C ell
Anaemia(SCA) 8 7 4 1 4 1 0 0 0 2 2 0 29

Others 9 6 3 6 1 0 0 1 0 0 4 0 27

Combinations 12 9 5 2 4 0 1 2 0 0 ' 6 0 35

B.M. depression 1 2 0 1 0 1 2 2 2 2 l 2 16

Bleeding disorders 1 0 0 0 1 2 1 0 1 1 i 0 8

Undiagnosed 21 6 6 5 3 4 0 0 0 3 2 0 50

TOTAL 96 54 33 23 19 15 9 9 7 14 9 6 294



TABLE V ll D istribution o f the various types o f 

anaemia amongst the tribes studied.

Type o f Anaemia T R I B E

LUO LUYIA KIKUYU KAMBA KALENJIN OTHERS TOTAL

N u trition a l:

Iron deficiency 28 21 13 4 2 2 70

Dimorphic 1 + 8 3 2 3 0 0 17

Haemolytic:

Malaria 25 10 3 2 1 1 42

SCA 20 8 0 0 0 1 29

Others 16 11 0 0 0 0 27

Combinations: 24 4 3 1 2 1 35

B.M. depression: 5 1 4 4 1 1 16

Bleeding disorders: 2 1 3 1 1 0 8

Undiagnosed: 24 10 10 4 0 2 50

TOTAL 153 69 38 19 7 8 294
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r e la t iv e ly  more so in  the Kikuyus where i t  contributed 

34.2% as compared with 18.3% in the Luos as a cause o f 

anaemia.

OTHER FINDINGS
\

Eosinophilia : Varying degrees o f eosinoph ilia  were

observed in 20 (6.8%) cases, the highest count being 24% 

with an average count o f  8%. There was no clear corre lation  

with the presence o f parasites in the stoo ls .

Stool examinations: Of the 118 stoo l examination resu lts

received, 66 (55.9%) had no pathogens, 22 (18.6%) had 

hookworms o ily , 17 (14.4%) had other pathogenic parasites 

namely, Ascaris, Trichuris or Strongylo ides, and 10 had 

both types ( i . e .  hookworm and the other helmiths) . Only one 

patient had occu lt blood reported p os it ive  and he had 

Ascaris as w ell.

Of the patients with hookworm in  the stoo ls , 60.5% 

had iron  deficiency anaemia and the res t were found in  

those with other types o f anaemia.

PATIENT MANAGEMENT AND FOLLOW-UP

Over 95% o f  those patients with severe and 55% o f  

those with Moderate anaemia were transfused. Blood 

c o lle c t io n  from patients fo r investigations as w e ll as 

fo r grouping and cross-matching at the same time, in those 

with severe pa llo r, was routine practice. In most cases
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blood fo r  transfusion was received before the results o f 

the investigations. The patients were therefore trans­

fused, and in the absence of any other problem they wore 

discharged within 48 hours. The m ajority therefore were 

given appointments to  return when the haematological and 

other results would be expected to be ready. Only a few 

returned and fewer s t i l l  could get th e ir  results traced.

Among those discharged before diagnosis and not 

seen again were 9 patients o f whom 4 had dimorphic anaemia, 

one ITP, one congenital spherocytosis, one typhoid fever,one 

schistosomiasis and one had acute myeloid leukaemia.

There is  no evidence that any o f them ever received 

appropriate^ treatment.

Twenty f iv e  patients were seen with recurrent 

anaemia. Of these, 6 were repeatedly seen during the 

study period but only 3 were eventually fu lly  diagnosed.

One o f  them died soon a fte r  readmission and the rest were 

again quickly treated and discharged.

Only 25 patients were successfu lly followed and 

subsequently discharged by the author: 35 others requiring

specia lized  follow-up were referred to the haematology 

c l in ic .  The m ajority were lost to follow-up.

Theze were 34 (11.6%) deaths among the 294 cases 

included in th is study, in comparison with the overa ll 

figu re  o f 154 (3.8%) deaths in POW from a l l  causes during 

the study period. F ifteen  patients died within minutes 

to hours o f admission, with l i t t l e  or no investigations
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done. The remaining deaths had severe anaemia associated 

with malaria (6 ) ,  malignancies (6 ) s ick le  c e ll anaemia (2 ), 

iron defic iency (2 ),  ITP (1 ) and uncertain cause (2 ).

A few o f those la te r  deaths occurred in  patients who had

already been admitted to  the main wards awaiting trans-
\

fusions (repeated) and or on d e fin it iv e  treatment fo r th e ir 

ailm ents.

i
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DISCUSSION

The results o f th is study show that anaemia is  indeed 

s t i l l  a major problem,and also o f s im ilar pattern as 

previously found. The finding o f 294 (7.3%) anaemic children 

in a period o f 4 months among 4404 admissions, only goes 

to emphasize the grav ity  o f thje problem. Moreover, th is 

may only be an underestimate as many unrecorded cases 

are l ik e ly  to have been missed and therefore not included 

in the study, e sp ec ia lly  those admitted fo r  some other 

severe disease. Although there are no comparable s ta t is t ic s  

from previous studies done here, there is  no evidence 

to show that anaemia is  on the decline in our set up in 

sp ite o f socia l and economic progress. On the contrary, 

a review o f records in  the blood transfusion service o f 

Kenyatta National Hospital (KNH) revealed that an average 

o f 17 transfusions were being given to  anaemic children 

in POW in  a week, during the study period. This compared 

with 6 to 7 transfusions weekly in the same type o f patients 

2 years previously. This is  a b ig  increase even when one 

takes in to account the increase in the admission rate over 

that period. Furthermore, there has been a s ign ifican t 

increase in the number o f children who attend the weekly 

haematology c lin ic  fo r  disease conditions that would 

invariab ly present to the POW with anaemia.

T riba l d istribution

Kenyatta National Hospital (KNH) serves as a re fe r ra l 

hosp ita l, a d is t r ic t  hospita l fo r  Nairobi, as w ell as a

t
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provincia l hospital fo r  part o f the Central Province.

One would therefore, expect the tr ib a l d istribu tion  o f 

the attending population to re la te  c lo se ly  to that o f the 

tr ib a l d istribu tion  in Central Province and neighbouring 

areas. Indeed, many workers ^t KNH have found this to be 

so; with the Kikuyus forming about 60%, Kambas 15%, Luos 

10%, Luyias 7% and the rest o f the tr ib es  8% (24, 28, 29, 

30, 31). In th is  study, however, Luos formed 52.1%,

Luyias 23.4%, Kikuyus 12.9%, Kambas 6.5% and the rest o f 

the tr ib es  3.2%. In fa c t  75.5% o f the patients were o f 

Western Kenya orig in  although about h a lf  o f them were 

Nairobi residents. They were mainly children o f labourers 

working in Nairobi and stayed in  the areas o f the low 

income groups. Even recent a rriva ls  to Nairobi had th e ir  

fathers s im ilarly  working in Nairobi, and on fa ll in g  

sick they were brought fo r  medical a tten tion  in the c it y .  

Mati e t  a l (25) studying anaemia in pregnancy found a 

sim ilar d istribution  o f  patients and th e ir  migration 

patterns.

Age <*i stribution

Not many studies have been done on anaemia in  children 

in the trop ics. In East A frica  most workers who have 

studied anaemia have had only a few children in their 

series (7, 8, 17, 18, 19, 21, 23, 24) Ebrahim (26) 

sp e c if ic a lly  investigated  anaemia in in fants and Varnier
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(32) looked at anaemia in children very generally.

However, from a l l  these studies i t  was evident that, l ik e  

elsewhere in the trop ics , anaemia o f children is  commonest 

and most severe in infancy and early childhood (27,33).

The same pattern was observed in this series , in which 

about a third (32.8%) o f the patients were infants and 

over h a lf (62.4%) were under 3 years o ld . Although the 

age range o f the patients seen was from 1 day to 13 years, 

very few children were seen above 6 years (18.6%), and 

most were clustered around 9-11 years o f age, a finding 

that was d i f f ic u lt  to explain since there was no common 

fac to r.

There are many possib le explanations fo r  the occurrence 

o f severe anaemia in ea rly  childhood. Infants and young 

children have rapid growth rates, with high demands fo r  

nutrients and other growth requirements; hence making them 

vulnerable to d efic iences, some o f which could result 

into anaemia (1 ,4 ).  These same children are also more 

susceptible to diseases lik e  gas tro -en ter itis , malaria 

and haemoglobinopathies, any o f which could give rise to 

anaemia (27).

C lin ica l features

Most o f the children, especia lly  in  the younger age 

group, never had symptoms re la ting to anaemia, even when 

i t  was the sole problem on admission. Many would never 

have been seen therefore, i f  they had not presented to
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medical institu tions fo r  some other reason. Morley (34) 

states that the adulthood symptomatology o f anaemia is  

vague and uncommon in ch ildren . This is  lik e ly  to 

contribute to the fact that about 75% o f the patients in  

this series  were admitted fo r  ^ome other problem, and the 

anaemia discovered in c iden ta lly . However, the c lin ic a l 

signs due to anaemia in children are comparable to those 

o f adults because o f s im ila r haemodynamic changes. Hence 

therQ is  no special id en tific a t io n  problem on physical 

examination. I t  is  also not surprising that the patients 

who came to hospital with anaemia as the only presenting 

feature had severer forms (average Hb 3.3 gm/dl as 

compared with 5«5gm/dl fo r  a l l  patients) . Again, many more 

o f these patients had complicating congestive cardiac 

fa ilu re  (32.6%), in  contrast to 8.6% o f the other patients 

with other diceases. Some workers did re la te  severer 

physical features with megaloblastic anaemia when compared 

with iron deficiency o f the same degree (8, 35). No 

features were sp ec ific  o r  related to any type o f anaemia 

in this study as most were related  to the underlying illn e s s  

which were very varied . Splenomegaly was most commonly 

found in  those with malaria and s ick le  c e l l  anaemia. This 

is  a common association esp ec ia lly  in the younger age 

group (36, 37). However, i t  was also found in many cases 

with other types o f  anaemia, some o f which could not be 

explained and was not investigated  fu rther. Oedema that 

could certa in ly  be attribu ted  to anaemia was seen in 2
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patients only. This was consistent with e a r lie r  findings 

o f Foy ant Kondi (7 ,8 ),  that anaemic patients in  this 

country don't o ften  present with oedema. In contrast, i t  

was observed in Uganda that patients with severe anaemia

walk into the wards with puffiness and oedema (15,38,39,40).
\

Degree o f Anaemia

In this study, a haemoglobin le v e l  o f 10 gm/dl was 

considered as the le v e l  below which anaemia was 

unquestionably present. This was to allow for d ifferences
f

in 'normals' at d iffe ren t ages. Other workers have used

the same haemoglobin le v e l to define presence o f

anaemia (5 25,41) because the true le v e ls  are unknown in the

trop ics . The WHO however considers Hb leve l o f 14.g/dl

and above as normal. Again Hb leve l o f  5g/dl or below

was defined as severe anaemia, while moderate anaemia

was 5-8g/dI and above th is as mild anaemia (25,26,24,

40). From the resu lts o f this study then, only two patients 

were not considered to  be anaemic (Hb> lOgm/dl), and 40.5% 

o f the patients were severely anaemic, 49.2% moderately 

and 7.8% mildly anaemic. The presence o f pa llo r was 

therefore an accurate indicator for the presence of 

anaemia, 'h e  severity  o f anaemia could not be as w ell 

matched with the degree o f  pa llor because o f other 

influencing factors. Considering that about 75% of the 

patients in the study came to hospital fo r  enterely d i f ­

feren t reasons, i t  is  not unreasonable to predict that
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the prevalence o f anaemia in children in the general 

population is  quite high.

Types and Underlying causes o f anaemia

Id en tifica tion  o f  the underlying aetio logy o f anaemia 

forms the basis fo r i t s  management. Therefore, every e ffo r t  

should be made to find  the cause in every anaemic patien t. 

Many o f the patients in th is series were inadequately 

investigated, and could not be diagnosed for reasons already 

indicated. In many others treatment came before diagnosis, 

so that the resu lts obtained la te r  were not u tiliz ed  in  

patient management - a deplorable s ituation  because 

investiga tion  then is  a waste o f  time and resources, which 

are scarce in our se ttin g .

C lass ifica tion  o f  the anaemias according to causes 

was extremely d i f f i c u l t  because o f the m u ltip lic ity  

o f causati/e factors and the resultant modification in 

haematological indices considered diagnostic o f the 

various types o f  anaemia. Several ea r ly  workers on 

anaemia in the trop ics found this m u ltip lic ity  in 

causes very common (7 , 21, 36, 42, 43 ).

Furthermore a s in g le  a e tio lo g ica l factor could 

cause anaemia by several machanisms. However, e f fo r t  

was made to s im plify  a complex problem by considering 

the predominant picture in  the results o f each case.

Woodruff (44,46) reviewing d iffe ren t studies on anaemia 

in the tropics concluded that haemolysis from malaria
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and haemoglobinopathies, as w ell as anaemia o f d e fic ien ­

cies were the commonest. Workers in East A frica  have 

found the same high frequency o f malaria and iron 

defic iency as main causative factors  o f anaemia in 

early  childhood (17, 18, 26, 27,. 23, 40, 43). The present 

study shows a very s im ila r pattern. The commonest types 

were haemolytic due to  malaria and s ick le  c e l l  anaemia 

(30.2%), and iron defic iency  anaemia (26.2%) or a 

combination o f  both (12.0%); accounting fo r  68.4% o f the 

to ta l number o f  the cases. Higher rates o f the main 

causes would be obtained i f  the percentages were based 

only on these cases in  which the diagnoses were well 

worked out. The resu lts  imply that the pattern o f 

causes o f anaemia in  th is environment has not changed 

much over the last two decades.

Most o f the children a f f l ic te d  with malaria and 

s ick le  c e ll anaemia were those in the f i r s t  2 years o f 

l i f e .  Age analysis o f  the patients according to tribe  

showed that most o f the patients in the f i r s t  2-3 years 

o f l i f e  were Luos and Luyias. These two ethnic groups 

come from areas where malaria is  endemic and s ick le  

c e l l  t r a it  incidence is  high. This is  in accordance 

with what is already known about these two diseases. 

Malaria only seriously a ffec ts  the young children in 

those indigenous in the malaria endemic areas. S im ilarly

s ick le  c e l l  anaemia is  most severe in  the f i r s t  18 months
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o f l i f e  (30,37). Almost a l l  cases o f malaria were 

in fections due to Plasmodium falciparum , the commonest 

and most severe type, but one case o f Plasmodium vivax 

in fec tion  was seen in  a child presenting with recurrent

fevers and anaemia. Among those who had malaria were
> •

nine Kikuyus and one Masai, who had only resided in 

th e ir  respective home areas, where malaria transmission 

is  only seasonal; occurring during and soon a fte r  the 

rain season o f March to May (46 ). Mati e t  al (25) 

who conducted their study soon a fte r  the rain season 

found that 100% o f th e ir  patients with haemolytic 

anaemia had malaria. The present study, however, was 

mainly conducted during the dry season, and many o f the 

patients a ff l ic te d  were residents o f Nairobi and the 

surroundings. This then raises the question as to whether 

malaria may not be more prevalent in Nairobi, at present, 

than previously found.

S ickle c e l l  anaemia was seen among Luos and Luyias 

only, which is  in keeping with the already established 

d istribu tion  data on haemoglobinopathies in Kenya (46,47). 

F o lic  acid defic iency can complicate and aggravate anaemia 

o f malaria and s ick le  c e l l  anaemia, espec ia lly  in subjects 

with borderline stores o f the haematinic. This deficiency 

was seen in a number o f cases who had malaria or s ick le  

c e l l  anaemia with frank megaloblastosis on marrow 

smears. The number could have been more i f  a larger

group had had marrow aspirations done. Any feb r ile  illn e s s
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and in  particu lar malaria, has been found to aggravate 

haemolysis and thrombosis in those with s ick le  c e ll 

anaemia(48,49). This may have contributed to the largo 

number o f s ick lers in  crises. M alarial prophylaxis in 

these patients was found to reduce the number o f c r ises , 

(5 0 ); th is forms the basis fo r  i t s  routine use in these 

patien ts. In the haematology fo llow  up c lin ic , this is  

also routinely done, but may not be so widely practised

in other c lin ics  due to the present misconception that
«

malaria is  uncommon in  Nairobi. Other preventive measures 

against respiratory in fec tion s , which are very common in 

our overcrowded poor urban areas, are not practised in  

our set up.

A case o f congenital spherocytosis, a rare hereditary 

haemolytic disorder, and one case o f hypersplenism 

in a kalaazar patient with a huge spleen, were seen.

This implies that even the rare disorders may not be so 

rare i f  properly looked fo r. However, in  many cases o f 

haemolytic anaemia the underlying cause was not confirmed, 

although one can say that most o f these cases were o f 

malaria or s ick le  c e l l  o rig in , when a l l  c l in ic a l and 

laboratory information is  considered. The majority were 

young children o f Luo and Luyia tr ib es , who made up most 

o f those fu lly  diagnosed haemolytic anaemias. One must 

emphasize .however, the importance o f doing fu ll  haemolytic 

screening tests in uncertain cases to rule out less 

common causes, such as G-6-P-D defic iency, which is 

prevalent in East A fr ica  (51, 52). No such was seen in
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th is series; neither was any auto-immune haemolytic type 

encountered.

Deficiency anaemias were seen in 29.2% o f the cases, 

mostly iron de fic iency  and a few dimorphic cases. Only one 

case o f megaloblastosis was seen in an infant, apart from 

those cases seen complicating malaria and s ick le  c e l l  

anaemia. On the whole, l i t t l e  megaloblastic anaemia was 

encountered in this study. E arlier studies at KNH had 

seen percentages ranging from 15% to 30% o f the to ta l 

causes in adults (8 , 24, 25, 53). Many could have had 

in c ip ien t deficiences that could only be diagnosed on 

bone marrow smears which were not done in a l l  cases.

However, in the studies quoted above at KNH, no megalo­

b lastos is  was seen in  the children included in  those studies 

and th is has also been observed elsewhere (43, 54). S ig­

n ifica n t uegaloblastic anaemia in children has only been 

described in association with Kwashiorkor,infective 

processes and s ick le  c e l l  anaemia (36,54,55,56,57).

The underlying cause o f the defic iency anaemias in  the 

trop ics has been found to be bas ica lly  dietary in o r ig in , 

the commonest being due to absolute low dietary intake.

In some instances however, the d ietary content o f these 

elements is adequate, but rendered d e fic ien t through loss 

by improper or fau lty  food preparations. Low animal 

proteins in d iets renders iron absorption from vegetable 

sources much less absorbable, while d ie ts  rich in phytates 

have been implicated in impairing iron absorption by
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in tes tin a l p rec ip ita tion  (4,58,59,60,61,62). These are 

particu larly  problems o f the low so c ia l and income groups 

who cannot a fford  rich  animal foods, coupled with the 

frequent diarrhoeal diseases that go with poor san itation . 

In th is study, many o f  those a f f l ic t e d  had diarrhea and 

vomiting, and/or obvious features o f malnutrition. The 

figu re  would have been higher i f  a l l  cases with malnutri­

tion  were included, as they are usually anaemic to some 

degree. Looking at the occupations and residences o f 

th e ir  parents revealed that most o f them were amongst 

the lowest income group in the c ity . Their d iets  consisted 

mostly o f u ji or uga li (maize meal) and fresh vegetables. 

Maize has high phytate content, is  a vegetable and i t s  

iron and fo la te  content is  low. Most younger ones were 

on inadequate breast milk or diluted in fant formulas.

In iron defic ien cy , the presence o f hookworm in fes ta ­

tion contribute to worsening o f the d e fic ien t state, and 

o ften  precip ita te frank anaemia (8, 12, 42,60). The 

prevalence o f hookworm in festa tion  is  very high in the 

warm trop ica l environment. Workers in  East A frica  found 

hookworm in festation  very common, espec ia lly  in the poor 

sectors (12,63,64,65,66,67). However, the presence

o f hookworm and iron deficiency in an individual does not 

always bear a causal e f fe c t  re lationsh ip . The hookworm 

load and the leve l o f previous iron stores are the 

determining factors in  these situations(8,18,60,68,69) . 

Hookworm Infestation has been found to be an important

causative factor a fte r  the f i r s t  18 months (19 ). In this
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study, intensive and deta iled  investigations on book­

worm in festa tion  could not bo undertaken. Nevertheless 

a s ign ifican t number o f  children (60%) with bookworm 

in stoo ls , had iron defic iency anaemia, and most were 

2 years old and above. This may have played a role in 

the severity  o f  anaemia in  those patien ts. I t  must be 

pointed out that the method o f s too l co llec tion  is very 

inadequate, leaving specimens standing fo r  long periods, 

which may have contributed to the many negative results 

obtained. Moreover, only 43% o f the s too l examinations 

requested bad resu lts received. One patient with haematuna 

as the cause o f iron defic iency had schistosoma haematobium 

as the underlying cause. This is  commonly found in those 

areas where th is parasite is a common in fection  (42,44).

In megaloblastic anaemia, d ietary deficiency is a much 

commoner cause. Changes in in tes tin a l flo ra  with resultant 

interference in B absorption has been implicated (7 0 ). 

Pernicious anaemia is  rare in Africans and unknown in 

childhood (35, 71). The cases in th is study can therefore 

only be attributed to nu tritional defic iency associated 

with high demands. Other dietary factors that have been 

implicated in the cause o f anaemia are Ascorbic acid, 

R ibo flav in , and pyridoxine (55,7A,73). These require 

sophisticated methods fo r  evaluation and they are not 

ava ilab le  in our routine set up. The ro le  o f protein 

deficiency in causation o f anaemia is  s t i l l  under debate. 

Some workers have stressed its  importance as a cause o f
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anaemia (57,72,75,76) while others have doubted its  s ig ­

n ificance (8, 19,58). In malnutrition per se, anaemia 

has been found to be o f  multiple a e tio lo g ies , and 

variously macrocytic, normocytic or hypochromic (55,38,73).

In the present study most o f the malnourished children 

included had iron defic iency and a few had the dimorphic 

type. Combinations o f  nu tritional defic iences and 

haemolytic processes were seen in 35 (12.2%) cases, again 

emphasizing the fact o f  multiple a e tio lo g ica l factors 

occuring, especia lly  among the common causes.

Anaemia o f  bone marrow fa ilu re  can arise from numerous 

causes as was outlined e a r lie r ,  but these assume much 

less importance in th is  environment in  the face o f the 

overwhelming causes described above. In this study, a small 

but s ign ifican t number o f bone marrow fa ilu re  cases (5.1%) 

was seen, and in most cases an underlying cause was id en tified . 

These included acute leukemias, nephroblastomas, chronic 

in fection s , namely typhoid fever, tuberculosis and kalaazar.

In 2 cases, an underlying cause was not id en tified  from 

both the c lin ic a l and laboratory data. One case of pure 

red c e l l  aplasia was also seen.
I

Tuberculosis and typhoid fever are s t i l l  frequent 

illn esses  in th is set up. The leukemias and nephroblastomas 

are believed to be infrequent childhood diseases, but are 

commonly seen at KNH, th is being the national re fe rra l 

centre. However, none o f these patients had been diagnosed 

previously, ind icating that these diseases are not as
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uncommon as previously thought * The patien ts often present 

with anaemia, and therefore should be borne in mind in  a l l  

cusos o f anaouiu. Kalauzar is  ondoraic in Ukuuibuui uruu 

o f Kenya, where a l l  3 patients in th is  study came from. 

Several mechanisms in the aetio logy o f  anaemia in th is 

in fec tion  have been implicated (77, 78). Poor iron 

u t iliz a t io n  in the marrow is thought to resu lt in the 

peripheral hypochromic, m icrocytic p icture often seen 

in these cases (77, 78,79,80).This p icture was seen in  a l l  

3 cases in this study, two o f them had no stainable iron 

while the other had p len ty on marrow smear. They also 

had features o f bone marrow depression or haemolysis.

Pure red c e l l  aplasia , also known as erythrogenesis 

imperfecta or aregenerative anaemia, is  a rare congenital 

disorder o f unknown cause; manifest!ng with s e lec tiv e  

erythropoietic  hypoplasia, f i r s t  described by Blackfan 

and Diamond in 1933 (1 ) .  In Africans less than 10 cases 

have been described, 4 o f them at KNH (81,82), and th is 

case is  one o f those already reported by Kinoti et a l (81 ). 

Some workers have seen an acquired form o f this disorder 

in children with malnutrition, who are undergoing treatment 

and are improving. The disorder improved when the c h i l ­

dren were given r ib o fla v in , implying that this element may 

be the underlying cause (83 ).

Bleeding disorders may arise from coagulation factor 

defic iency, cap illa ry  f r a g i l i t y  or more commonly, from 

p la te le t  disorders. These disorders may be e ith er con­

gen ita l or acquired. Early workers had found the congenital
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bleeding disorders rare in Africans (84,85). i n East

A fr ica , la ter workers found the disorders, espec ia lly

haemophilia, not as rare as previously considered (61,

85, 86). Recently, K a s ili and Kariith i(89)review ing hereditary

bleeding disorders, and Kariith i (90) reviewing coagulation
\ •

studies done, both a t KNH, found these disorders, espec ia lly  

haemophilia, Christmas and Von-Willebrands' disease to be 

common. In th is study eleven cases o f  bleeding disorders 

were seen, o f which 8 were primary bleeding diatheses. Of 

these 8, 5 were Id iopath ic Thrombocytopenic Purpura 

(IT P ),  one haemophilia, one Christmas disease, and one 

Von-Willeb.rands disease. These resu lts d iffe red  from those 

re ferred  to above, but may re la te  to the age-d ifference 

o f the patients in each group. ITP was seen in  only 

female patients o f 5-6 years o f age, and mostly among 

Kikuyus. This compared well with what has been observed 

by other workers both here and elsewhere (86, 87,89,91).

Most o f tnese cases with ITP presented with ep is tax is , and 

others had anaemia only, although they a l l  gave a h istory  

o f past episodes o f recurrent ep istax is  when c lose ly  

questioned. Therefore, some cases may be missed i f  the 

le v e l o f suspicion is  low and adequate history not taken 

and therelore relevant investigations not done in those 

patients presenting with anaemia.

Diagnostic problems encountered 

Several factors contributed to the high number o f  

undiagnosed cases in  sp ite  o f specia l e ffo r ts  made to
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have a l l  the patients fu lly  investigated  during the study 

period. Many patients with anaemia a rrive  la te  in the 

evening or at night. However, the type o f laboratory 

services available at such a time are inadequate fo r the 

provision o f information required fo r  diagnosis, while 

blood can readily be provided fpr transfusion. Moreover, 

storage fa c i l i t ie s  fo r  specimens taken la te , on POW are 

not there. The high turnover o f patients in a l l  units o f 

the hosp ita l, and POW in particu lar, lead to high work­

load both for the ward and laboratory s ta f f .  Therefore, 

the quickest but often  unsatisfactory way to solve the 

problem is  chosen by those concerned. Hence many times, 

the read ily  done samples are taken and minimum requ is ition  

w ritten , while the lea s t tedious investigations are done 

in the lal.oratory. C o llection  o f specimens and resu lts 

was noted to be most in e f f ic ie n t .  The hospital s ta f f  

entrusted with this task are not aware o f their ro le in 

patient care, and they are not even properly supervised. 

They are not responsible to the wards or laboratories they 

serve. This resu lts in  late or no co llec tion  o f specimens, 

as w e ll as the resu lts . On occasions, shortages o f proper 

specimen bottles compromised proper investigations at the 

relevant times. At times, sequesterene bottles had no 

anticoagulant, and th is  led to c lo tt in g  o f blood and 

wastage o f specimens. These are problems lik e ly  to be 

found in n«.ny areas where the few ava ilab le resources are

stretched to the lim its .
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Patien t Management

Many workers have emphasized the importance o f diagnosis 

f i r s t  and then treatment, as the only proper way o f managing 

patients w.tth anaemia. Transfusion and then discharge, 

without diagnosis as so often done in POW is therefore 

ir ra t io n a l; whatever the handicaps o f the system. Due to 

poor follow-up, i t  may prove detrimental to the health o f 

the patien t, when some diagnoses requiring prompt, sp ec ific  

therapy are made, but treatment not implemented. This 

was-seen in some cases in  this study, including acute 

leukemia, typhoid fever, congenital spherocytosis and 

dimorphic anaemias. None o f these patients returned fo r  

review to receive treatment. Furthermore, frequent loss 

o f resu lts coupled with poor fo llow  up makes the rationale 

o f discharging patients before diagnosis, and reca llin g  

them to be reviewed with resu lts, u n ju s tifiab le . Certain ly 

a few o f the cases presented to the ward with the same 

problem as new cases, and treated as such.

On discharge many patients were prescribed haematenics, 

usually iron, fo r one to two week periods. This is  fa r  

below what is needed to  correct the anaemia and replenish 

the stores, in those who require iron . This needs up to 

at lea s t 10 weeks' adequate treatment (36,39). The same 

patients would receive Ketrax or Alcopar, the only 

ava ilab le  drugs against hookworms. The e ffica cy  o f these 

drugs in e f fe c t iv e ly  treating Necator americanus, the

commonest species in th is environment, has been doubted
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(39,42,67,92). Improvement seen in those treated can 

therefore be only transient. Many o f these patients are 

l ik e ly  to return with the same condition and contribute 

to even greater numbers o f patients being seen. In many 

cases, transfusions were not ind icated. Another 24-hour 

stay in hospital to await baematological results would fa c i l i ­

tate proper management being e ffe c ted  without endangering 

pa tien ts ' liv es  and not costing the hospita l much more. 

Certain ly in those with decompesated cardiac function, 

where l i f e  is threatened transfusion is  l i f e  saving. This 

is  usually in in fants, with rapidly progressing anaemias 

(26,40,39). I t  is therefore unwarranted to transfuse every 

anaemic patient indiscrim inately. F ive cases were 

adequately investigated  but not diagnosed. These represent 

some obscure anaemias occasionally seen, requiring carefu l 

fo llow  up for severa l months or even years, before the 

underlying cause can be id en tified .

M ortality

Deaths occurred more among the anaemic patients than 

among other patients on the ward. However, those who 

died a fte r  being adequately investigated  had fa ta l primary 

diseases, and anaemia only hastened th e ir  deaths, espec ia lly  

in those where blood was not read ily availab le to correct 

the anaemia. Where e f fe c t iv e  sp ec ific  therapy is  ava ilab le , 

ea rly  diagnosis, and then prompt in s titu tion  o f treatment 

is  desired. Many o f those who died however, had no 

s p e c if ic  diagnoses made, having arrived in the hospital

ton latn to allow full investigation.
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Conclusion and Recommendations

Anaemia is  a common problem in children admitted to 

the Kenyatta National Hospital, and constituted 7.3% o f 

the to ta l number o f admissions to the POW. Since POW

caters fo r  only severely  i l l  patien ts, then the prevalence
\

of anaemis in the m ajority o f children attending the 

hosp ita l, and those not in  hospita l, is  not known. Although 

hosp ita l patient population is  the le a s t sa tis factory  to 

be used fo r estimation o f general population parameters, 

the presence o f marked anaemia in most o f the children 

seen, who had presented with some other disease, is  l ik e ly  

to r e f le c t  on high prevalence o f anaemia in the general 

population. One o f the recommendations from th is study, 

is a proper population survey, to determine the'normal' 

haemoglobin le v e l o f the population, and then determine 

the true prevalence o f  anaemia, in d iffe ren t parts o f the 

country. More meaningful deductions would then be possib le 

from studies lik e  th is  one.

The pattern o f anaemia seen in th is  study compared well 

with e a r lie r  studies done in children elsewhere (17,18, 

19,23,26,27) and at the KNH (8 ,24 ). Haemolysis, mainly

from malaria and s ick le  c e l l  anaemia were the most 

frequent causes, but nu tritional iron deficiency and/or

f o l i c  acid de fic ien c ies  were almost as common. The most
.r

probable cause o f these nu tritional d e fic ien c ies  is  poor 

d ietary  intakes. Hookworm in fes ta tion  is lik e ly  to have 

played a role in p rec ip ita tin g  severe anaemia in these
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patients having iron defic iency and carrying the parasites.
»

The most affected  age group are the in fants and those in 

the second year o f l i f e .  The problem is  concentrated among 

Luos and Luyias, regardless o f whether they reside in

Nairobi or th e ir  indigenous areas. They a l l  belonged to
\

the very low income groups and this is  lik e ly  to r e f le c t  

on th e ir  poor d iets in  essen tia l nutrients, poor 

san itation  and overcrowding; predisposing them to 

recurrent in fections and in festations . I t  is the same 

group o f children who make up the m ajority o f marasmic and 

kwashiorkor admissions in the paed ia tric  wards. I t  

would therefore be worthwhile to increase child welfare 

c lin ic s  in the poorer sectors o f the c ity  and rural areas. 

Children in these c lin ic s  could then be supplied with iron 

and f o l i c  acid routinely to boost th e ir  stores. Unfor­

tunately i t  is  the non-attenders who usually require these 

supplimen'.s most. In older children attending school, 

good nu trition  and possibly fo r t i f ic a t io n  o f d iets in  

w e ll organised school feeding programmes would be advanta­

geous . This could be incorporated in  the present school 

milk programme. F o rtifica tion s  have been tr ied  before in 

some areas and has not been successful (93 ). In school 

children.however, period ic  deworming and supply of 

haematinics has been found useful (75, 12) and can 

ea s ily  be done by school authorities with the supervision 

o f health workers. Malaria in  Nairobi, even when thought 

to be uncommon, was found most prevalent in the Eastland
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areas o f the c it y ,  where most o f the patients came from. 

However, the disease now appears to be much more common 

than previously considered. Rapid population movement 

to and from the endemic areas, and the presence of

Anopheles mosquitoes in  Nairobi has fa c i l ita te d  increased
\

malaria transmission in Nairobi throughout the year. A 

ca re fu lly  done survey to define the current prevalence o f 

malaria in Nairobi, would help eradicate the b e l ie f  among 

health workers that malaria is  uncommon in Nairobi. Then 

an increase in simple environmental control measures, 

lik e  removing breeding areas and DDT spraying, would be 

useful. A more lib e ra l use o f anti-m alarial drugs in  

young ch ild  c lin ic s  and those at specia l risk, would 

reduce bo :h the morbidity and possib ly m ortality.

Causes o f anaemia that were previously rare or not 

seen at a l l  are becoming more common with improvement in 

d iagnostic fa s c i l i t ie s .  What need be done is  to have a 

higher inaex o f suspicion regarding these 'ra re ' causes 

and thoroughly in vestiga ting every pa tien t. The numbers 

would have probably been more i f  a l l  cases received 

adequate investiga tion .

There is need to re-emphasize the need to desist from 

transfusion o f a l l  anaemic patients. I t  is both unneces­

sary and expensive. No patient should be transfused i f  

not haemodynamically decompesated or i f  there is  no
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evidence that the anaemia is rapidly p rogress ive .

At present there has been great improvement in 

d istribu tion  and keeping o f resu lts, w ithin POW, to 

assist in  reviewing patien ts. What needs urgent

attention is  specimen co llec tion  and d e liv e ry  to the
v *

relevant laboratories as w ell as the feed back from the 

laboratory to the wards. Negligence on the part o f the 

s ta ff members who c o lle c t  and d istribu te specimens and 

resu lts, contribute a lo t  to the delay in  and sometimes 

complete loss o f diagnosis. The same kind o f attention 

is needed in reviewing the specimen b o ttle s  preparation 

unit, as often the quantity and qu a lity  provided is  not 

su ffic ien t

For those patients requiring urgent transfusions at 

night, a l l  relevant specimens should be taken, and 

storage fa c i l i t i e s  should be provided in POW to keep 

specimens until the fo llow ing morning fo r  d e livery  to 

the proper laboratories. Patients should be able to 

await simple haematological results, that are often 

d iagnostic, before treatment and discharge. Follow-up 

o f patients needs reorganization to make i t  more 

fru it fu l .  This could be incomporated in  the haematology 

or general paediatric c l in ic ,  or in POW on a particu lar 

day known to everybody to re fe r patients to. Such 

patients should be followed up fo r  at lea s t 2-3 v is its  

over a period o f  4 months. I t  would be b en efic ia l i f
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baeaatenics which are cheap drugs, were adequately 

available to ensure constant supply to those in need.
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APPENDIX 1

ANAEMIA AS SEEN IN CHILDREN ADMITTED TO POW OF THE KNH

No...........

NAME..........................

TRIBE.........................

DATES OF ADMISSION. 

REFERAL?

\ *

Presenting complaints (s p e c i f i fy ) DURATION

Related.................................•.......................................................

Unrelated.....................................................................................

I
Past H istory (s p e c ify )............................................................

Previous Admissions + Cause....................................................

Previous Treatments

Drugs (s p e c i fy ) .......

Transfusion.! (No) . . . 

Operations.................

(+ Duration)...........................................

Social/Family (h/o) (R e levan t).............................................

D ie t ............................

S ib lings Health



CLINICAL ASSESSMENT

General condition (sp ec ify )

P a llo r ..............................Temp......................... Oedema

Nai I s ................................Tongue......................Nodes.

CVS: In F a ilu re ............. Lesion .................................

Chest Signs (s p e c i fy ) . . . . .......................

PA. L iver ( s i z e ) ......................................Ascites

Spleen ( s i z e ) .................................... Other..

OTHER FINDINGS

CLINICAL DIAGNOSIS OR PRESENTATION 

INVESTIGATIONS DONE:

A ROUTINE: (1 ) (2 ) (3 ) (4)

Hb ............................................................................

PCV ............................................................................

MCHC ............................................................................

WBC Tota l ............................................................................

D if fe r e n t ia l..........................................................................

Film report ..........................................................................

Reticu locyte count..............................................................

M alarial parasites ............................................................

S to o l.......................................................................................

B SPECIAL ( OPTIONAL)

Urea/Electroytes: Hb. Electrophoresis

BONE MARROW

Serum proteins (1 ) ................. ( 2 ) .............. ( 3 ) ........

G-6-P.D...................................................................................

Coombs Test........................................... CX Ray...................

U rin a lys is ............................................. LFTs.......................

FINAL DIAGNOSIS



MANAGEMENT

transfusion; packed/whole..................... (Nos)

(on)

AMOUNT.........................................

HAEMATENICK..............................................................................
\ *

SPECIFIC ( f o r  Pathology)............... .....................................

ANY OTHER (s p e c i fy ) ...............................................................

FOLLOW UP

Date Hb RETICS WBC/PLTS COMMENT



APPENDIX I I D is t r ib u t io n  o f  P a t i e n t s  A cco rd in g  to  Age

Age 0-1 >1 -2 >2 -3 > 3 -4 >4 -5 >5 -6 >6 -7 >7 -8 > 8 -9 >9 -10 >10 -11 >11 -12 >12 -13 Total

Number

o f

Patients 96 54 33 23 19 15 9 9 7 14 9 4 2 294

Percentage 32.7 18.4 11.2 7.8 6.1 5.1 3.1 3.1 2.4 4.8 3.1 1.4 0.7 100



APPENDIX I I I A fe_  D i s t r ib u t i o n  o f  P a t ie n t s  A cco rd ing  to  T r ib e

Tribe

Luo

AGE - RANGE IN YEARS

0-1 >1-2 >2-3 >3-4 > 4-5 > 5-6 > 6-7 >7-8 >8-9 > 9-10 > 10-11 > 11 Total

57 31 21 13 9 5 1 3 0 5 6 2 153

Luyia 24 17 4 4 6 4 4 1 1 2 2 0 69

Kikuyu 8 4 6 3 3 4 2 2 2 2 0 2 38

Kamba 3 1 1 3 0 0 2 2 3 3 0 1 19

Kalenjin 2 0 1 0 0 0 0 1 1 1 1 0 7

Others 2 1 0 0 1 2 0 0 0 1 0 1 8

Total 96 54 . 33 23 19 15 9 9 7 14 9 6 294



APPENDIX IV L e v e ls  o f  Haemoglobin

Haemoglobin level„(gm%) < 3.0 3.1-4 4.1-5 5.1-6 6.1-7 7.1-8 8.1-9 9.1-10 >10 Void Total

No. o f Patients with 19 36 64 58 52 36 13 8 2 6 294

Percentage 6.5 12.2 21.8 19.7 17.7
/

12.2 4.4 2.7 0.7 2.0 100


