
ANAEMIA 
A PRACTICAL APPROACH FOR NURSING 

AND PARAMEDICAL SPECIALITIES

The University of Cape Town Leukaemia Centre 
and

The Department of Haematology, Groot Schuur Hospital 
Observatory, Cape Town, 7925, Republic of South Africa

AFFILIATIONS  

Lucille W ood, R .N ., R.M.
Senior Sister-in-Charge 

Haematology Clinics and Cell Support Section 
Department of Haematology, Groote Schuur Hospital.

Arthur Bird M .B., Ch.B. (U .C .T .), F.F. Path.(S.A.), M.Med. Path. (U .C .T.)
Specialist Pathologist (Haematology)

Red Cross War Memorial Children’s Hospital.
Peter Jacobs M .B., B.Ch., M .D ., Ph.D . (Medicine)(Witwatersrand) F .C .P .(S .A .),  

M.R.C. Path. (U.K.), F .A .C .P .
Professor and Head 

The University of Cape Town Leukaemia Centre 
The Department of Haematology, Groote Schuur Hospital.

KEY WORDS
-  Anaem ia
-  Symptom only
-  Classification
-  Diagnosis
-  Treatm ent

ACKNOW LEDGEM ENTS
Supported by the University of Cape Town Leukaem ia Centre, The Medical Research Council, and H arry 
Crossley Foundation of the University o f Cape Town. We thank Jackie Davies for typing, Sheila Katcher 
for Bibliographic assistance and Jeanne W alker for the illustrations.

OPSOMMING

Die kliniese aspekte van anemie word hier -  met inagneming van die simptome en belangrikste fisiese 
tekens -  aangebied. By ’n benadering wat die ontwikkeling van die simptoom wil verstaan, word die 
gelyktydige gebruik van morfologiese, etiologiese en kinetiese klassifikasies beklemtoon. ’n Praktiese 
metode van diagnose en ’n oorsig van die beginsels van behandeling word kortliks gegee.

IN TROD UCTIO N

ANAEM IA is only a symptom and not, in itself, a 
diagnosis. Its im portance lies in the fact that it 

signals underlying disease which is often correctable. By 
definiton anaem ia is a reduction in red cell mass and this 
is reflected in reduced haemoglobin, packed cell 
volume, or red cell count in the peripheral blood. To 
understand the mechanisms of its development norm al 
blood form ation must be briefly reviewed. 
ERY TH RO PO IESIS 

During the early weeks of embryonic life primitive red 
blood cells are produced in the yolk sac o f the foetus. In

the middle trimester o f gestation the liver is the main 
organ for production of red blood cells and additional 
production takes place in the spleen and lymph nodes. 
In the last trimester, and after birth, red blood cells are 
produced exclusively by the bone marrow.
Genesis of the red blood cell or erythropoiesis

Red blood cells are derived from  precursors known as 
pronorm oblasts and the latter are continually formed 
from  stem cells located throughout the bone marrow. 
The pronorm oblast differentiates to form the basophilic 
norm oblast which begins the synthesis o f  haemoglobin 
and with m aturation passes through the stage of 
polychrom atic norm oblast. The nucleus o f the
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erythrocyte shrinks in parallel with accelerated synthesis 
o f haemoglobin resulting in the orthochrom atic nor
m oblast. (Figure 1).

The youngest red cell w ithout a nucleus is called the 
reticulocyte, and is larger in volume and diam eter than 
the m ature red cell. The haemoglobin content is approx
imately the same as the m ature cell, but because of its 
larger size the haemoglobin concentration is slightly 
lower. The m aturation time o f a reticulocyte to  the 
erythrocyte is 1-2 days.

Regulation of red blood cell production
The m ajor factor controlling the rate of red cell p ro

duction is the oxygen content of arterial blood; a 
decrease stimulating erythropoiesis while an increase 
depresses it.

A lthough the tissue tension o f oxygen controls the 
rate of the erthropoiesis, it does not do so by direct 
action on the m arrow but rather through a plasm a hor
mone, called erythropoietin. The site of form ation of 
erythropoietin is in the kidney and acts on the bone m ar
row primarily by stimulating the differentiation of 
primitive stem cells to the pronorm oblast stage of 
erythropoiesis. (Figure 2).

Signs and symptoms of anaemia
The m ajority of these reflect reduction in oxygen sup

ply necessary to meet metabolic demands.
These signs and symptoms will be grouped, firstly, 

according to the effect on different organs; secondly, to 
contrast acute as opposed to chronic anaemia; and 
thirdly, the specific symptoms of different types of 
anaem ia will be presented.

I. E ffec ts  on  d ifferen t organs:
G e n era l:
-  fa tig u e
-  la s s itu d e
-  m u sc u la r  w eak n ess
-  m ild  p y re x ia  3 7 .2  - 3 8 .2 °C .
C e n tra l  n e rv o u s  system :
-  d izz in ess  a n d  v e rtig o
-  sy n c o p e  a n d  h e a d a c h e s
-  i r r ita b ili ty  a n d  e u p h o r ia
-  lack  o f  c o n c e n tra t io n
-  c lo u d in g  o f  c o n sc io u sn ess

E ars :
-  t in n itu s
-  ro a r in g  a n d  “ b a n g in g  s e n s a t io n ”  in  h ead

E yes:
-  p a le  c o n ju n c tiv a e
-  “ sp o ts  in  f r o n t  o f  e y es”
-  re tin a l  e x u d a te s  a n d  h a e m o rrh a g e
N a so -p h a ry n x  a n d  o ra l cav ity :
-  p a le  m u c o sa
-  s m o o th  to n g u e
-  g lo ssitis

II A cu te  o p p o sed  to  ch ron ic  anaem ia
A cute
P a llo r  -  “ d e a d  w h ite ”  
D y sp n o e a  a t rest 
H ig h  o u tp u t  s ta te ”  
R a ised  JV P
C .C .F .
-  H e p a to m e g a ly
-  P u lm o n a ry  c o n g es tio n
-  P e r ip h e ra l  o e d e m a

C h ron ic
T ire d n ess
L a s s itu d e
W ea k n ess
D y sp n o e a  o n  e x ertio n

D y sp h a g ia  w ith  g lossitis  
L o ss  o f  w eigh t 
N e u ra lg ic  p a in s

O e d e m a  o f  ex trem itie s  
in a m b u la n t  p a tie n ts  
In te rm itte n t  c la u d ic a tio n  
E C G  c h an g es
— n o rm a l
-  d e p re ssed  S -T  seg m en t
-  f la tte n in g , o r
— in v e rs io n  o f  T -W a v e  
F a in tn e ss
G id d in ess
H e ad a c h es
T in n itu s
S p o ts  in  f ro n t  o f  eyes
L ack  o f  c o n c e n tra t io n
D ro w sin ess  -  c lo u d in g  o f  c o n sc io u sn ess
N u m b n e ss
C o ld n ess  o f  h a n d s  a n d  feet
T in g lin g
M ild  p y rex ia  37 .2  - 3 8 .2 °C  
H e a r t  m u rm u rs

D elay ed  w o u n d  h ealin g  
P a llo r  sk in  a n d  m u co sa  
N u m b n e ss  o f  ex trem itie s  
a n d  tin g lin g
V a so -m o to r  d is tu rb an c es

III Sp ecific  signs and sym p tom s
I ro n  d e fic ien cy  
B 12 d e fic ien cy

C h ro n ic  c o n g en ita l 
h a em o ly tic  sy n d ro m e s  
(e .g . T h a la s sa e m ia  
m a jo r)

K o ilo n y ch ia  
severe  g lossitis  
su b a c u te  co m b in ed  
d e g e n e ra tio n  o f  sp ina l 
co rd
b o ss in g  o f  sku ll, 
s tu n te d  g ro w th  
v ascu la r c rises o f  sickle 
cell a n a e m ia

C L A S S IF IC A T IO N  
T h is  c an  b e  d o n e  e ith e r  a c c o rd in g  to  th e  size o f  th e  cell, th e  

ae tio lo g y , o r  b a se d  o n  th e  u n d e rly in g  p a th o p h y s io lo g ica l 
m ec h an ism s . T h ese  a re  n o t  exclusive  a n d  a re  b es t c o m b in e d  in 
u n d e rs ta n d in g  th e  d e v e lo p m e n t o r  p a th o g e n es is  o f  a n ae m ia .

A . A ccord in g  lo  C ell Size
1.

2 .

3.

M a c ro c y tic  
(M C V  96) 

N o rm o c y tic  
(M C V  76-96) 
(M C H C  30-35) 
M ic ro cy tic

M C V  76 
M C H  27 
M C H C  30

B12 defic ien cy
F o la te  de fic ien cy
S tro m a l d isease  (m y elo fib ro s is)
C h ro n ic  in f la m m a tio n
E n d o c r in o p a th y

N o n -s id e ro b la s tic ,
e .g . i ro n  de fic ien cy

S id e ro b la s tic
-  G lo b in  a b n o rm a lity
-  P o rp h y r in  a b n o rm a lity

Aetiology
1. B lo o d  loss
-  A c u te  p o s t h a e m o rrh a g ic  a n a e m ia
-  C h ro n ic  b lo o d  lo ss a n a e m ia
2. Im p a ire d  red  cell fo rm a tio n .

a) D is tu rb a n c e s  o f  b o n e  m a rro w  fu n c tio n  ow ing  to  
d e fic ie n c y  o f  n u tr ie n ts  n ecessa ry  fo r 
e ry th ro p o ie s is .

i) I ro n  d e fic ien cy  a n a e m ia
ii) F o la te  o r  B12 defic ien cy

b) A n a e m ia  a sso c ia te d  w ith :-
i) In fe c t io n

ii) R en a l d iseas
iii) L iv e r d isease
iv) B o n e  m a rro w  in f il t ra t io n

-  le u k a e m ia
-  m y e lo m a
-  ly m p h o m a
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-  m y e lo fib ro s is
-  m e ta s ta tic  tu m o u rs

v) A p la s tic  a n a e m ia
vi) C o llag en  d iseases

vii) M y x o e d e m a  a n d  h y p o p itu i ta r ism
viii) S id e ro b la s tic  a n ae m ia s

3. H a em o ly tic  A n a e m ia s
a) A b n o rm a lit ie s  o f  th e  R ed  C ell ( In tr in s ic )

i) C o n g e n ita l
-  m e m b ra n c e
-  m e ta b o lic
-  h a e m o g lo b in o p a th ie s

ii) A c q u ire d
-  p a ro x y sm a l n o c tu rn a l  h a e m o g lo b in u r ia

b) A b n o rm a lit ie s  o f  red  b lo o d  cell e n v iro n m e n t 
(E x trin sic )

i) P la sm a
-  im m u n e  d iso rd e rs
-  lip id  d iso rd e rs
-  to x in s  a n d  d ru g s

ii) A b n o rm a l p h sy ica l e n v iro n m e n t
-  b lo o d  vessels (m ic ro a n g io p a th ic  

h a em o ly tic  a n ae m ia )
-  b u rn s

iii) In fe c tio n s

P a th o p h y s io lo g ic a l C la s s if ic a tio n
1. A c u te  b lo o d  loss
I f  o th e rw ise  h a e m a to lo g ic a lly  n o rm a l (e .g . n o rm a l iro n , 
B12, fo la te , e tc .)  th e re  w ill be  sig n s o f  s tim u la te d  
e ry th ro p o ie s is  2-5 d ay s  fo llo w in g  th e  loss o f  b lo o d .
-  P o ly c h ro m a s ia  o n  sm e a r (o c c a s io n a l n o rm o b la s ts  m ay  

be  seen).
-  In c re a se d  re ticu lo c y te  in d ex  (m ax im a l a t 5-10 d ay s 

fo llo w in g  n o rm a l b lo o d  loss)
-  M a rro w  : e ry th ro id  h y p e rp la s ia  ( E /G  ra tio  1 : 1 o r 

g re a te r) .

2. M a lp ro d u c tio n  o f  E ry th ro id  P re c u rs o rs
a) H y p o p ro l i f e ra tiv e  a n a e m ia s :  A b s e n c e  o f  a p 

p ro p r ia te  m a rro w  e ry th ro id  p ro l ife ra t io n  w ith  c o n 
se q u e n t lack  o f  re ticu lo c y to s is .
-  n o  p o ly c h ro m a s ia
-  re ticu lo c y te  in d ex  n o rm a l o r  d e c re ased
-  m a rro w  E /G  ra tio  u su a lly  n o rm a l

i) D ecreased  e ry th ro p o ie t in  levels
-  re n a l fa ilu re
-  re d u c e d  0 2 re q u ire m e n ts
-  in c re ased  0 2 re lease

ii) I ro n  lack
-  c h ro n ic  b lo o d  loss
-  in f la m m a tio n
-  iro n  d e fic ien cy  (d ie ta ry )

iii) M a rro w  D am ag e
-  to x ic
-  in f il tra tiv e
-  id io p a th ic  (h y p o p la s tic  a n a e m ia )

b) M a tu ra t io n  A b n o rm a li ty :  C h a ra c te r is e d  b y  in e ffe c 
tive  e ry th ro p o ie s is .
-  n e a r m ax im al m a rro w  e ry th ro p o ie t ic  a c tiv ity  

( E /G  ra tio  1 : 1 o r  m o re ).
-  p o o r  re ticu lo c y te  re sp o n se , th u s  im p ly in g  

p re m a tu re  d e a th  o f  e ry th ro id  p re c u rso rs  in 
th e  m a rro w .
i) M a c ro c y tic

-  B12 d e fic ien cy
-  fo la te  d e fic ien cy
-  d iso rd e rs  o f  D N A  sy n th esis :

H e re d ita ry  A c q u ire d
ii) M ic ro cy tic

-  g lo b in  a b n o rm a li ty :  T h a la s sa e m ia s

-  h a e m  a b n o rm a li ty  : S id e ro b la s tic
a n a e m ia s  

: I ro n  lack  (severe)

3. H a e m o ly tic  A n a e m ia s  (E x cessiv e  d e s tru c t io n  o f  
m a tu re  red  cells in  th e  c irc u la t io n ) .
T h e  fe a tu re s  a re  th o se  o f :-
— m ax im al e ry th ro p o ie t ic  s t im u la tio n  in  th e  m a rro w  

( E /G  ra t io  1 : 1 a n d  o f te n  g re a te r) .
— re ticu lo c y to s is
— e v id en ce  o f  ex cessive  red  cell d e s tru c t io n :-

In c re a se d  u n c o n ju g a te d  b iliru b in  
In c re a se d  u r in e  a n d  fa ec a l u ro b ilin o g e n

i) A b n o rm a li t ie s  o f  th e  R ed  C ell ( In tra c o r -  
p u sc u la r)
C o n g e n ita l
-  m e m b ra n e
-  m e ta b o lic
-  h a e m o g lo b in o p a th ie s  
A c q u ire d
-  p a ro x y sm a l n o c tu rn a l  h a e m o g lo b in u r ia

ii) A b n o rm a li t ie s  o f  R ed  C e ll E n v iro n m e n t  
(E x tra c o rp u s c u la r)
P la sm a
-  im u n e  d iso rd e rs
-  lip id  d iso rd e rs
-  to x in s  a n d  d ru g s  
A b n o rm a l p h y s ic a l e n v iro n m e n t
-  b lo o d  vessels (m ic ro a n g io p a th ic  

h a e m o ly tic  a n a e m ia )
-  b u rn s  
In fe c tio n s

IN V E S T IG A T IO N S
1. H istory o f  patient

a) A g e , sex.
b ) R a te  o f  o n se t -  a  ra p id  o n se t m ay  su g g est a c u te  

a n a e m ia , h a em o ly sis  o r  a c u te  le u k a e m ia .
c) B lo o d  loss -  w h ich  m ay  b e  h a em a te m e s is , m a la e n a , 

b le e d in g  h a e m o r r h o id s ,  m e n o r r h a g ia ,  e p is ta x is ,  
h a e m a tu r ia  o r  h a e m o p ty s is .
T h is  is by  fa r  th e  c o m m o n e s t  c au se  o f  a n a e m ia ,  as 
c h ro n ic  b lo o d  lo ss  lea d s  to  iro n  d e fic ien cy .

d ) A lim e n ta ry  t ra c t  -  a n o re x ia ,  n a u se a , f la tu le n c e , c o n 
s tip a t io n  m ay  be  sy m p to m s  o f  a n a e m ia , b u t  th ese  
sy m p to m s a re  u su a lly  d u e  to  th e  c au se  o f  th e  a n a e m ia .

e) R e p ro d u c tiv e  sy s tem  — m e n s tru a l  h is to ry  in  d e ta il.  
N u m b e r  a n d  in te rv a l o f  p re g n a n c ie s  a n d  a b o r tio n s .

f) C e n tra l  n e rv o u s  system  -  a lth o u g h  n u m b n ess , co ld n ess 
a n d  ting ling  o f  h a n d s  a n d  feet c an  o c cu r in severe 
a n ae m ia  irresp ec tiv e  o f  its a e tio lo g y , it u su a lly  is sign ifi
c an t in  p e rn ic io u s  a n a e m ia  a n d  o th e r  m eg a lo b lastic  
an ae m ia s  d u e  to  B12 d efic ien cy .

g) B leed in g  te n d e n c ie s  -  h is to ry  o f  easy  b ru isn g  o r  p r o 
lo n g ed  b lee d in g  d u r in g  tr iv ia l in ju r ie s  m ay  su g g est 
a n a e m ia  d u e  to  d is o rd e rs  c a u s in g  th ro m b o c y to p e n ia ,  
o th e r  c o a g u la t io n  d e fe c ts , o r  to  re n a l in su ffic ien c y .

h) S k e le ta l sy s tem  -  b o n e  p a in  m ay  o c c u r  in le u k a em ias , 
m u ltip le  m y e lo m as  d u e  to  b o n e  m a rro w  in f il t r a t io n  o r 
re p la c e m e n t.

i) D ru g  in g es tio n  -  p e rs is te n t  a n a lg es ic  in ta k e  m ay  
c au se  G IT  b lee d in g .

j )  O c c u p a tio n  — to  e n q u ire  re  p o ss ib le  e x p o su re  to  
ra d ia tio n  o r  to x ic  ch em ica ls .

k) D ie t -  a n  in a d e q u a te  d ie t  m ay  lead  to  i ro n  d e fic ien cy  
a n a e m ia  (u n u su a l  in  a d u lts ,  b u t  m ay  o c c u r  in in fa n ts ) .

1) S o c ia l h is to ry  -  e sp ec ia lly  a lc o h o lism , as th is  lea d s  to  
n u t r i t i o n a l  f o l i c  a c id  d e f ic ie n c y  c a u s in g  a 
m e g a lo b la s tic  a n a e m ia .

m ) F a m ily  h is to ry  -  it m a y  b e  a  h e re d ita ry  a n a e m ia  a n d  a
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fa m ily  h is to ry  o f  ja u n d ic e  a n d  a n a e m ia  is c o m m o n  in 
c o n g e n ita l  h a em o ly tic  a n a e m ia s .

n ) P a s t  h is to ry  -  if  a n y  p re v io u s  a n a e m ia s  -  n o te  
d iag n o s is  o f  a n a e m ia  a n d  th e  re sp o n se  to  t re a tm e n t.

o ) T e m p e ra tu re  -  ra re ly  p re se n t ,  a lth o u g h  n ig h t sw ea ts 
a re  so m e tim es  p re se n t in  ly m p h o m a s  a n d  leu k a em ia . 
M ild  p y re x ia  m ay  b e  p re se n t in  sev ere  a n a e m ia .

p) W eig h t loss.
q ) F a tiq u e , m a la ise , la s s itu d e .

2. E xam ination  o f  patients

a) S k in  — n o te  th e  c o lo u r ,  te x tu re ,  a n d  th e  p re se n c e  o f  
p e te ch ia e  a n d  ecch y m o ses .
P e rn ic io u s  a n a e m ia  m ay  g ive a  lem o n -y e llo w  tin t .  
P e te c h ia e  m ay  be  p re se n t in  a n a e m ia  a s so c ia te d  w ith  
th ro m b o c y to p e n ia  b u t  m a y  b e  d u e  to  in c re a sed  
c ap illa ry  frag ility .
E cc h y m o ses  m ay  a lso  o c c u r  in  a n a e m ia  a sso c ia te d  w ith  
th ro m b o c y to p e n ia .

b ) N a ils -  k o ilo n y c h ia  ( sp o o n -s h a p e d  n a ils ), b ritt le n e ss  
a n d  lo n g itu d in a l r id g in g  a re  c o m m o n  in c h ro n ic  iro n  
d e fic ien cy  a n ae m ia .

c) C o n ju n c tiv a e  — m u s t b e  e x a m in e d  fo r  p a llo r , ic te ru s  
o r  h a e m o rrh a g e .
P a l lo r  in d ic a te s  a n a e m ia  w h e re a s  ic te ru s  m ay  su g g est 
h a em o ly tic  a n a e m ia  o r  liver d isease .

d ) M o u th  -
i) m u c o u s  m e m b ra n e s  -  e x am in e  fo r  p a llo r  a n d  

p e te ch ia e .
ii) to n g u e  — e x am in e  fo r  a c u te  g lo ssitis  w ith  a  raw - 

red  to n g u e  o r  a  s m o o th  sh in y  to n g u e .
iii) p h a ry n x  -  e x am in e  fo r  u lc e ra t io n  w h ich  m ay  o c 

c u r  in  a c u te  le u k a e m ia .
iv) g u m s -  lead  line  a t th e  to o th  m arg in  in th e  g u m s 

in  lead  p o iso n in g .

e) C a rd io v a sc u la r  sy s tem  -  h is to ry  o f  d y sp n o e a  o n  ex er
tio n  o r  a t re st. P a lp i ta t io n .  O e d e m a  o f  e x trem itie s . 
R a ised  ju g u la r  v e n o u s  p re ssu re . M u rm u rs , e sp ecia lly  
in  a n a e m ia s  d u e  to  b a c te r ia l  e n d o c a rd it is .  H y p e r te n 
s io n  u su a lly  o c c u rs  in  a n a e m ia  p re se n t w ith  re n a l in 
su ffic ie n cy .

0  A b d o m e n  -
i) sp le n o m e g a ly  -  i f  p re se n t is u su a lly  re la te d  to  th e  

cau se  o f  th e  a n a e m ia .
ii) h e p a to m e g a ly  -  m a y  a lso  b e  d u e  to  th e  c au se  o f  

th e  a n a e m ia  o r ,  ra re ly , d u e  to  th e  a n a e m ia  itse lf , in 
w h ich  case  th e  liver w ill b e  s m o o th ,  s lig h tly  to  
m o d e ra te ly  e n la rg e d  a n d  so m e tim es  te n d e r .

iii) a b d o m in a l  m ass -  u su a lly  re la te d  to  o rig in a l 
c au se  fo r  th e  a n a e m ia .

g) S u p e rf ic ia l  ly m p h  n o d e s  m ay  b e  p a lp a b le  in  le u k a e m ia  
a n d  in  m a lig n a n t ly m p h o m a s .

h) B o n e  te n d e rn e s s  o f te n  p re se n t d u e  to  m a rro w  in f il t ra 
t io n . M o s t easily  d e m o n s tra te d  in  th e  s te rn u m .

i) A r th ra lg ia  a n d  a r th r i t is .  E ith e r  d u e  to  a n  in creased  
u ra te  p ro d u c tio n  in  h a e m o ly tic  a n a e m ia s  o r  it m ay  o c 
c u r  in  d iseases c a u s in g  a n a e m ia  su ch  as sick le  cell 
d isease , le u k a e m ia  a n d  sy s tem ic  lu p u s  e ry th e m a to su s .

j)  L egs -  u lce rs  o c c u r  c o m m o n ly  in sick le  cell a n ae m ia , 
k ) R ec ta l e x a m in a tio n  e sp e c ia lly  in p a tie n ts  w ith  G IT  

sy m p to m s . H a e m o rrh o id s  m ay  b e  seen  a n d  p o ly p s  can  
b e  fe lt. A  ta r ry  a p p e a ra n c e  o f  faeces  o n  th e  g love in 
d ica te s  in te rn a l b lee d in g  e x ce p t i f  th e  p a tie n t  is tak in g  
iro n  o ra lly .

1) P e lv ic  e x a m in a tio n  -  in d ic a te d  in fem a le s  w ith  c o m 
p la in ts  o f  m e n o rrh a g ia  o r  m e tro r rh a g ia ,  

m ) F u n d u s  ocu li -  e x am in e  fo r  c h a n g e s  in  th e  fu n d u s , 
p a r tic u la r ly  h a e m o rrh a g e s  m ay  b e  seen  in  severe

a n a e m ia s  o r  le u k a e m ia .
M a c ro g lo b u lin a e m ia  c au ses  sau sag e-lik e  veins, 

n) U rin e  -  m ild  p ro te in u r ia  m ay  b e  p re sen t in severe 
a n a e m ia  a n d  u ro b ilin o g e n  w h e re  h aem o ly sis  is p re sen t. 
C h eck  fo r  h a e m a tu r ia .

o) C e n tra l n e rv o u s  sy s tem  -  m ay  revea l th e  signs o f  
v ita m in  B 12 d e fic ien cy .

B L O O D  E X A M IN A T IO N
O n ce  th e  c lin ica l e x a m in a tio n  is d o n e  a n  in itia l sc reen in g  is 
d o n e  w hich  co n sis ts  o f  th e  fo llo w in g  te s ts :-

a) Fu ll b lo o d  c o u n t

-  H a e m o g lo b in  e s tim a tio n
-  W h ite  b lo o d  cell c o u n t
-  R ed  b lo o d  cell c o u n t
-  P .C .V . (P a c k e d  cell vo lu m e)
-  M .C .V . (M e an  cell vo lum e)
-  M .C .H . (M e an  cell h a e m o g lo b in )
-  M .C .H .C .  (M e an  cell 

h a e m o g lo b in  c o n c e n tra tio n )
b) S m ear
c) R e ticu lo cy te  C o u n t
d) E .S .R .
e) P la te le t  c o u n t
f) D iffe re n tia l  c o u n t
g) B iliru b in

a) Full b lood  count

i) H aem o g lo b in  estim ation  (H b)
N o rm a l v a lu es d if fe r  a cc o rd in g  to  sex a n d  age. In 
p re g n a n c e  th e  H b . d ecreases d u e  to  a n  in c rease  in 
p la sm a  v o lu m e  a n d  a lso  th e  H b . is h ig h er a t  h ig h er 
a lt i tu d e s .

M ean ±  2 S.]D. (g /d l)  a t  sea  level
M en 15.5 + 2.5  g /d l .
W o m en 14.0 + 2.5 g /d l.
In fa n ts  (fu ll te rm ) 16.5 + 3 .0  g /d l .
C h ild re n , 3 m o n th s 11.0 + 1.5 g /d l .
C h ild re n , 1 y e a r 12.0 + 1.0 g /d l .
C h ild re n  3-6 y ears 13.0 ± 1.0 g /d l .
C h ild re n  10-12 yrs. 13.0 ± 1.5 g /d l .

ii) W hite b lo o d  cell co u n t
N o rm a l v a lu es in a d u lts  ■4-1 1 x 109/1 .

iii) Red b lo o d  cell co u n t (e ry th ro c y te  c o u n t)
T h is  is a n  im p o r ta n t  g au g e  o f  m a rro w  ac tiv ity . A  
d ecrease  w ill in d ic a te  a n ae m ia .

M e a n  a t  sea  level (in  m il l io n s /u l)  ±  2 S .D .
M en  5 .5  ±  1.0 x 1012/1
W o m e n  4 .8  ±  1.0 x 1012/1
In fa n ts  (fu ll te rm ,
c o rd  b lo o d )  5 .0  ±  1.0 x 1012/ 1
C h ild re n , 3 m o n th s  4 .0  ±  0 .8  x 10l2/ l  
C h ild re n , 1 y e a r 4 .4  ±  0 .8  x 1012/1
C h ild re n , 3-6 y ea rs  4 .8  ±  0 .7  x 1012/1  
C h ild re n , 10-12 y rs 4 .7  ±  0 .7  x 1012/1

iv) P acked  cell v o lu m e (P V C ) o r  h a e m a to c r it  1 /1 )
A  d e c re a se  will in d ic a te  a n a e m ia
M e a n  v a lu es -  2 S .D . a t  sea  level.

M en  0 .4 7  ±  0 .07  (1 /1 )
W o m e n  0 .4 2  ±  9 .05 (1 /1 )
In fa n ts  (fu ll te rm ,
c o rd  b lo o d )  0 .5 4  ±  0 .1 0  (1 /1 )
C h ild re n , 3 m o n th s  0 .3 8  ±  0 .0 6  (1 /1 )
C h ild re n , 3-6 y ea rs  0 .4 0  ±  0 .0 4  (1 /1 )
C h ild re n , 10-12 y rs  0 .41 ±  0 .0 4 ( 1 /1 )

v) M ean cell v o lu m e (M C V )
T h is  re p re se n ts  th e  a v e ra g e  v o lu m e  o f  red  cells. It is 
c a lcu la te d  f ro m  th e  re d  cell c o u n t  a n d  p a c k e d  cell 
v o lu m e . In  a d u lts  a n  M C V  o f  less th a n  80 is te rm ed
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m ic ro c y tic , a n d  a n  M C V  o f  g re a te r  th a n  100 is te rm e d  
m a c ro c y tic .
N o rm a l v a lu e s  (m ea n  ±  2 S .D .)  a t  sea  level. 
M e a su re d  in  fe m to litre s  (fl)

A d u lts
In fa n ts  (fu ll te rm , 
c o rd  b lo o d )  
C h ild re n , 3 m o n th s  
C h ild re n , 1 y e a r 
C h ild re n , 3-6 y ea rs  
C h ild re n , 10-12 yrs

85 ±  8 fl.

106 fl (m ean ) 
95 fl (m ean ) 
78 ±  8 fl.
81 ±  8 fl.
84 ±  7 fl.

vi) M ean cell h aem oglob in  (M C H )
T h is  re p re se n ts  th e  av erag e  w e igh t o f  h aem o g lo b in  
c o n ta in e d  in eac h  cell.
M e a su re d  in  p ico g ra m s .
M C H  o f  less th a n  27 =  h y p o c h ro m ic  
N o rm a l m ea n s  ±  2 S .D .

A d u lts  29 .5  ±  2 .5  pg .
C h ild re n , 3 m o n th s  29 ±  5 pg.
C h ild re n , 1 y e a r 27 ±  4 pg.
C h ild re n , 3-6 y e a rs  27 ±  3 pg.
C h ild re n , 10-12 y rs 27 ±  3 pg.

vii) M ean cell haem oglob in  C on centration  (M C H C ) 
In d ic a te s  th e  av erag e  c o n c e n tra t io n  o f  h a e m o g lo b in  
in  red  cells.
M e a su re d  in  g /d l .
N o rm a l:  A d u lts  a n d  c h ild ren  33 ±  2 g /d l .

b ) Sm ear
1. A p pearan ce o f  the red cells

A . Size and shape
1. A n iso cy to s is

-  a  te rm  u sed  to  in d ic a te  v a r ia tio n s  in  cell size.
i) M a c ro c y te s

-  m eg a lo b la s tic  a n a e m ia
-  a p la s tic  a n a e m ia
-  le u k a e m ia

ii) — iro n  d e fic ien cy  a n a e m ia
-  th a la s sa e m ia

2. P o ik ilo c y to sis  -  a b n o rm a li ty  o f  e ry th ro p o ie s is  u sed  
to  d e sc rib e  v a r ie d  cell sh ap es . A lte ra tio n s  in c lu d e  o v a l, 
p e a r , te a r  sh a p e d  p o ik ilo c y te s . T h ese  sh a p e s  m ay  give 
a n  in d ic a tio n  o f  th e  ty p e  o f  a n a e m ia  p re se n t, e .g . 
e lo n g a te d  p e n c il-sh a p e d  cells -  i ro n  d e fic ien cy  
a n a e m ia .

B. Sta in in g
i) N o rm o c h ro m ic  -  th ese  a re  cells w h ich  s ta in  

n o rm a lly  a n d  h av e  a  n o rm a l c o n c e n tra t io n  o f  
h a e m o g lo b in .

ii) H y p o c h ro m ic  -  th e re  is a  d e c re a se  in  th e  in 
te n s ity  o f  th e  s ta in in g  a n d  is n o rm a lly  
a sso c ia te d  w ith  a  d e c re a sed  M C H  a n d  M C H C . 
Seen  in  i ro n  d e fic ien cy  a n a e m ia , th a la ssa e m ia , 
s id e ro b la s tic  a n a e m ia .

iii) H y p e rc h ro m ia  — a n  in c rease  in  in te n s ity  o f  
s ta in in g  a n d  u su a lly  a sso c ia te d  w ith  ra ised  
M C H C .
S een  in  h e re d ita ry  sp h e ro cy to s is .

iv) B a so p h ilia
a) D iffu se  -  re p re se n ts  re ticu lo c y te s
b) P u n c ta te  -  in  m a n y  d iseases : e .g . ,  lead  

p o iso n in g , re p re se n ts  in e ffe c tiv e  e ry th ro 
p o iesis .

v) T a rg e t  cells -  cells w h ich  a re  th in n e r  th a n  n o r 
m al. O c c u rs  in  liver d isease  a n d  th a la s sa e m ia .

vi) H o w e ll-Jo lly  b o d ies  — n u c le a r  re m n a n ts  -  
u su a lly  a p p e a r  sing ly . S een  in :
a) P o s t-sp le n e c to m y
b ) M e g a lo b la s tic  a n a e m ia s

c) R eticu locyte  C ou n t
N o rm a l u n c o rre c te d  ra n g e  in  a d u lts  0 .2  - 2 .0 %

c h ild re n  2 .0  - 6 .0 a/o 
A n  in c re ased  re ticu lo c y te  c o u n t  u su a lly  in d ic a te s  e ry th ro id  
h y p e rp la s ia  in m a rro w  w ith  e ffe c tiv e  red  cell p r o d u c tio n . 
In c re a se d  re ticu lo c y te  c o u n t  fo u n d  in h a e m o ly tic  o r  
h a e m o rrh a g ic  a n a e m ia s .
D e c re a se d  re ticu lo c y te  c o u n t  fo u n d  in d y sh a e m o p o ie tic  
d iso rd e rs  (b o n e  m a r ro w  fa ilu re ) , a n d  w h e re  cells a re  
d e s tro y e d  in th e  m a rro w  -  in e ffe c tiv e  p ro d u c tio n .

d) E rythrocyte -  sed im en tation  rate (E SR )
T h is  m ay  give a n  in d ic a tio n  o f  th e  u n d e rly in g  c a u se  o f  th e  
a n a e m ia .
In d ic a te s  a n  in c re ase  in c e r ta in  p la sm a  p ro te in s .
G e n e ra lly  ra ised  in  in f la m m a to ry  d iso rd e rs  a n d  m a rk e d ly  
ra ised  in m y elo m a.
E S R  m ay  rise  slig h tly  w ith  ag e.
E S R  m ay  be ra ised  in  a n a e m ia  a n d  c o rre la te s  w ith  c au se  
r a th e r  th a n  d eg ree .
N o rm a l v a lues: M a les  0-5 m m  p e r  h o u r  (W e s te rg re n  

m e th o d )
F e m ale s  0-7 m m  p e r  h o u r  (W e s te rg re n  
m e th o d )

e) P latelet C ount
N o rm a l v a lues: R a n g e  150 - 400  x 109/1  

M e a n  250 x 109/1  
0  D ifferen tia l C o u n t -  A d u lts

N e u tro p h ils  4 0 - 7 5 %  (2 .0  - 8 .5  x 109/1 )  
L y m p h o c y te s  2 0 - 5 0 %  (1 .5  - 4 .0  x 109/1 )
M o n o c y te s  2 - 10%  (0 .2  - 0 .8  x 109/1 )
E o s in o p h is  1 - 6 %  (0 .0 4  - 0 .4  x 109/ 1)
B aso p h ils  1%  ( 0 .01 - 0 .1  x 109/1 )

g) B ilirubin

T h is  gives a n  in d ic a tio n  o f  th e  a m o u n t  o f  h a em o ly s is  p re 
se n t, a s  b iliru b in  is a  b re a k d o w n  p ro d u c t  o f  h a e m o g lo b in .

F o llo w in g  th ese  te s ts , a  p ro v is io n a l d ia g n o s is  is m a d e , a n d  
to  c o n f irm  th is  th e  fo llo w in g  sp ec ia l in v e s tig a tio n s  m a y  be 
d o n e :-

1 . B on e m arrow  aspirate and trephine b iopsy
T h e  fo llo w in g  in fo rm a t io n  c a n  b e  o b ta in e d :-
a) C e llu la rity
b) T y p e  a n d  a c tiv ity  o f  e ry th ro p o ie s is
c) N u m b e r  a n d  ty p e  o f  d e v e lo p in g  w h ite  cells
d ) N u m b e r  a n d  ty p e  o f  m eg a k a ry o c y te s
e) T h e  m y e lo id  e ry th ro id  ra tio  (M  : E  ra tio )
f) P re se n c e  o f  fo re ig n  o r  tu m o u r  cells
g) P re se n ce  o f  p a ra s ite s  o r  o rg a n ism s
h) I ro n  c o n te n t

2. F a s tin g  se ru m  iro n  levels 8-30 u m o l/1 .
N o rm a lly  d e c re ased  in  iro n  d e fic ie n c y  a n a e m ia .

3. T o ta l  i ro n  b in d in g  c a p a c ity  (T IB C )
N o rm a l levels 47-67 u m o l/1 .
U su a lly  in c re ased  in  iro n  d e fic ien cy .

4 . S e ru m  B12 levels 
N o rm a l levels 200-925 n g /1 .
In  p e rn ic io u s  a n a e m ia  levels b e lo w  120 n g /1  a re  o f te n  
fo u n d .

5. S e ru m  fo la te  level 
N o rm a l levels 4-20  u g / 1 .
L evels a re  low  w ith  fo la te  d e fic ie n c y  a n d  m ay  b e  ra is e d  o r  
n o rm a l w ith  B 12 d e f ic ien cy . R eflec ts  fo la te  b a la n c e  ra th e r  
th a n  b o d y  s to re s .

6. R ed  cell fo la te
T h is  is u se fu l in  a sse ss in g  th e  sev e rity  o f  fo la te  d e fic ie n c y  
a t  th e  tis su e  level in  p a tie n ts  w h o  h a v e  a  lo w  se ru m  fo la te  
b u t  a re  n o t  y e t in  th e  s tag e  o f  m eg a lo b la s tic  a n a e m ia . 
N o rm a l v a lu es 160-700 u g /1 .

7. S ch illin g s T est
T es ts  w h e th e r  B 12 d e fic ie n c y  is d u e  to  m a la b s o rp t io n ,  o r  
to  lack  o f  in tr in s ic  f a c to r  (a s  in  p e rn ic io u s  a n a e m ia ) .
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8. I f  a  h a em o ly tic  a n a e m ia  is b e in g  c o n s id e re d , th e  fo llo w in g  
te s ts  m ay  b e  d ia g n o s tic .

i) C o o m b s  T est -  i f  a n  im m u n e  h a em o ly tic  a n a e m ia  is 
su sp ec ted . D e tec ts  p re se n c e  o f  a n tib o d ie s  o n  red  cells.

ii) O sm o tic  F ra g ility  -  a ssesses d e g ree  o f  sp h e ro cy to s is  
o f  red  cells. In c re a se d  in  h e re d ita ry  sp h e ro c y to s is .

iii) H a e m o g lo b in  E le c tro p h o re s is  -  fo r  h a e m o g lo b in 
o p a th ie s  a n d  th a la s sa e m ia  sy n d ro m e s .

iv) T es ts  fo r  red  cell e n zy m e  d e fic ien c ie s
— M o tu lsk y  tes t (G 6 P D  d e fic ien cy )
— S p ec ific  assays

v) T es ts  o f  in tra v a s c u la r  h a em o ly sis
— se ru m  h a p to g lo b in  d e c re a se d
— p re sen ce  o f  h a e m o g lo b in u r ia
— p re sen c e  o f  h a e m o s id e r in u r ia
— S c h u m m ’s te s t fo r  m e th a e m a lb u m in a e m ia

vi) R ed  cell su rv iv a l s tu d ies .
9. In  iro n  d e fic ien cy  a n a e m ia  c h ro n ic  b lo o d  lo ss is u su a lly  

p re se n t. T h e  so u rc e  o f  th e  b lee d in g , w h en  n o t  c lin ica lly  
o b v io u s , is a lm o s t in v a r ia b ly  th e  g a s tro - in te s tin a l t ra c t.  
B leed in g  f ro m  th is  s ite  m ay  b e  in te rm it te n t ,  th u s  s to o ls  fo r  
o ccu lt b lo o d  m u st b e  te s te d  o n  severa l o ccas io n s . T o  d e te r 
m in e  th e  p re sen c e  o f  c a rc in o m a  o f  s to m a c h  o r  c o lo n , 
h ia tu s  h e rn ia ,  o e so p h a g e a l v a rices , h a e m o rrh o id s  a n d  p e p 
tic  u lce rs  w h ich  m ay  b e  th e  cau se  o f  th e  c h ro n ic  b lo o d  loss, 
th e  fo llo w in g  te s ts  a re  p e rfo rm e d :-
-  B a r iu m  m ea l a n d  e n e m a
-  G a s tro sc o p y  a n d  b io p sy
-  S ig m o id o sc o p y
-  C o lo n o sc o p y
-  A b s o rp tio n  s tu d ies
-  G a s tic  a c id  s tu d ies
-  S to o ls  a re  a lso  to  b e  e x a m in e d  fo r  p a ra s ite s  as h o o k 

w o rm  in fe s ta t io n  is a  c o m m o n  c au se  o f  b lo o d  loss.
10. A n a e m ia  as a  re su lt o f  in fe c tio n , ren a l d isease , liver 

d ise a se , m a lig n a n c y , c o lla g e n  d ise a se , m y x o e d e m a , 
h y p o p itu i ta r ism  a n d  A d d is o n ’s d isease  need  in v es tig a tio n s  
sp ec ific  to  th e ir  c au se , in c lu d in g  ch es t x -ray s , u re a , 
c re a tin in e  levels, liver fu n c tio n  s tu d ie s , T 3 a n d  T 4  levels.

T R E A T M E N T
M u st be  c o m m e n c e d  fo llo w in g  a n  a c c u ra te  d ia g n o s is  o f  th e  
c au se  o f  th e  a n ae m ia .
1. C o r re c t  th e  cau se .
2. A d m in is tra t io n  o f  sp ec ific  h a e m a tin ic s  a s  in d ic a te d . W ill 

b e  a b le  to  assess n eed  a c c o rd in g  to  b lo o d  p ic tu re .
3. T re a t  th e  sy m p to m s .

A cu te  b lo o d  loss

1. A rre s t o f  b lo o d  loss w h en  p o ss ib le .

2 . R e s to ra t io n  o f  th e  b lo o d  v o lu m e  to  n o rm a l. Im m e d ia te ly  
a f te r  b lo o d  loss th e re  is a n  a c u te  re d u c tio n  o f  b lo o d  v lum e, 
b u t  little  c h a n g e  in th e  h a e m o g lo b in , since  th e  re d  cells a n d  
p la sm a  a re  lo st in  ex ac tly  th e  sam e  p ro p o r t io n s  a s  th ey  are  
p re se n t in  th e  b o d y . H o w e v e r , f lu id  fro m  th e  tissu es so o n  
e n te rs  th e  c irc u la tio n  a s  th e  b lo o d  v o lu m e  b eco m es 
re s to re d  a n d  th u s  th e re  is a  g ra d u a l  fall in h a em o g lo b in  
o v e r th e  fo llo w in g  h o u rs .
C irc u la to ry  fa ilu re  m ay  re su lt o w in g  to  severe  a n d  su d d e n  
b lo o d  lo ss. T h is  is r e s to re d  w ith  im m e d ia te  in fu s io n , e .g . 
sa lin e  so lu tio n s , R in g e rs  la c ta te ,  a n d  re p la c e m e n t o f  red  
cells b y  t r a n s fu s io n  as so o n  as c o m p a tib le  b lo o d  is 
a v a ilab le . A s iro n  is u su a lly  a lso  lo st it is a d v isab le  to  give 
o ra l iro n  fo r  1-2 m o n th s  fo llo w in g  severe  b lo o d  loss.

C h ron ic  b lo o d  loss -  is o n e  o f  th e  c o m m o n e s t cau ses o f  iro n  
d e fic ien cy . I t  is im p o r ta n t  to  t r e a t  th e  c au se  o f  th e  b lo o d  loss 
a n d  th is  m ay  re q u ire  su rg ica l p ro c e d u re s .
C o r re c t io n  o f  th e  d ie t, a n d  in  fe m a le s  w ith  m e n o rrh a g ia  w ith  
n o  o b v io u s  o rg a n ic  cau se , h o rm o n a l  th e ra p y  m ay  b e  n eed e d . 
I ro n  th e ra p y  is g iven  to  re s to re  th e  h a e m o g lo b in  level a n d  to

rep len ish  th e  d e p le ted  iro n  s to re s . T h is  m ay  be  e ith e r o ra lly  o r 
p a re n te ra lly  (IV I o r  IM I).
T h e  oral drug o f  c h o ice  is fe rro u s  su lp h a te  200m g th re e  tim es a 
d ay . I f  g a s tro in te s tin a l i r r i ta tio n  o c cu rs  th e  tab le ts  m ay  be 
g iven  w ith  m ea ls . A lth o u g h  th is  p re p a ra tio n  c o n ta in s  a 
su b s ta n tia l  a m o u n t o f  e le m en ta l iro n  a n d  th is  is e ffic ien tly  a b 
so rb e d , it is w ise to  ch eck  th is  if  re sp o n se  in h aem o g lo b in  
levels is slow .
T h is  iro n  th e ra p y  sh o u ld  c o n tin u e  fo r  six m o n th s  a f te r  
a n a e m ia  h as  b een  re liev ed , to  a llo w  re p le tio n  o f  th e  iro n  
s to re s .
A n  a p p ro p r ia te  re sp o n se  to  th e ra p y  is sh o w n  b y :-
a) In c re a se d  re ticu lo c y te  c o u n t -  m ax im u m  a t 5-10 d ays.
b ) A v e rag e  in c re ase  o f  0 .2 G /d a y  a f te r  3 rd  d ay .
c) In c re a se  o f  m o re  th a n  2 G %  o f  c irc u la tin g  H b . d u rin g  a  

th re e  w eek  p e r io d .
Parenteral iron therapy is in d ic a te d  w h en :-
a) In to le ra n c e  to  iro n  is p re sen t.
b) W h en  a  ra p id  iro n  loss is p re sen t.
c) W h en  p a tie n t  is u n c o o p e ra tiv e .
d ) W h en  th e re  is fa ilu re  o f  iro n  a b so rp tio n .
T h e  p a tte rn  o f  re sp o n se  is th e  sam e  as to  o ra l th e ra p y . 
Intram uscular iron -  a n  iro n -d e x tra n  co m p lex  av a ilab le  as 
“ I m fe ro n ”  is u sed . T h is  in je c tio n  m u st b e  g iven  deep ly  in to  
th e  m u sc le  m ass to  a v o id  leak ag e  in to  su b c u ta n e o u s  tissu e , 
c au s in g  su b s e q u e n t d is c o lo u ra t io n  o r  abscess fo rm a tio n . 
In travenous iron — th e  sam e  iro n  d e x tra n  m ay  be  a d 
m in is te red  as a n  in tra v e n o u s  in fu s io n  w ith  a  sm all tes t d o se  to  
av o id  c o m p lic a tio n s  fro m  h y p e rsen s itiv ity .
T h e  to ta l  d o se  n eed ed  to  rep len ish  th e  iro n  s to re s  is c a lcu la ted  
a c c o rd in g  to  th e  p a t ie n t ’s w e igh t a n d  h a e m o g lo b in  v a lue . T h e  
c a lcu la te d  d o se  is th e n  in tro d u c e d  in to  a  litre  o f  flu id . T h e  ra te  
o f  in fu s io n  is c o m m e n c e d  a t 15 d ro p s  p e r m in u te , a n d  g ra d u a l
ly in c reased  if  n o  re a c tio n  o c cu rs .

Side e ffec ts
M a jo r  -  A n a p h y la x is . A lw ay s h av e  n ecessa ry  re su sc ita tio n  

e q u ip m e n t re ad y .
M in o r  -  N a u se a , v o m itin g , a r th ra lg ia , fever, v en o u s  

th ro m b o s is .
O ccas io n a lly  iro n  th e ra p y  is n o t  su ffic ie n t a n d  b lo o d  tr a n s fu 
sio n s a re  necessa ry . T h e  a m o u n t o f  b lo o d  g iven  sh o u ld  be o n ly  
th a t necessa ry  to  a llo w  a  c o m fo r ta b le  ac tiv e  life.
P a tie n ts  w ith  c h ro n ic  a n a e m ia  a re  p a r tic u la r ly  p ro n e  to  c ir
c u la to ry  o v e rlo a d  esp ec ia lly  in th e  o ld e r age  g ro u p . T h e  risk  
can  be  lessened  by :-

1. T h e  u se  o f  c o n c e n tra te d  red  cells to  k eep  th e  v o lu m e o f  th e  
tra n s fu s io n  to  th e  m in im u m .

2. A  slow  ra te  o f  a d m in is tra t io n .
3. C a re fu l su p e rv is io n  o f  tra n s fu s io n .
4 . U se o f  o ra l o r  p a re n te ra l  d iu re tic s .
In  c h ro n ic  a n a e m ia  th e  e s tim a te d  a m o u n t o f  b lo o d  to  be  
t ra n s fu se d  is a n  a m o u n t  th a t  will ra ise  th e  h a em o g lo b in  su ff i
c ien tly  to  a llo w  th e  p a tie n t a  sy m p to m -fre e  life , a n d  in a cu te  
b lo o d  loss th e  v o lu m e  t ra n s fu se d  sh o u ld  re fle c t a  c o n se rv a tiv e  
e s tim a te  o f  th e  a c tu a l loss.

S h o u ld  a n y  signs o r  sy m p to m s  o f  c irc u la to ry  fa ilu re  b eco m e  
p re sen t it m u st b e  tre a te d  w ith  th e  s ta n d a rd  m easu re s:-
1. B edrest
2. D iu re tic s
3. D ig ita lis
4 . S a lt re s tr ic tio n .

Vitam in B12 and fo la te  deficien cy

A . Vitam in B12 adm inistration
In  p e rn ic io u s  a n a e m ia  v ita m in  B 12 is a d m in is te re d  fo r  life . 
It is necessa ry  to :-
a) C o rre c t th e  a n a e m ia  a n d  to  m a in ta in  a  n o rm a l b lo o d  

p ic tu re .
b ) P re v e n t o r  h a lt  n e rv o u s  system  les io n s w h en  p re sen t.
c) R ep len ish  d e p le ted  tis su e  s to re s . A d m in is te r  IM I
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v ita m in  B 12 lO O O ug/daily  X I  w eek ly  in it ia lly ; 
th e re a f te r  a s  m a in te n a n c e  d o se  lOOOug every  3-4 
w eeks.

R e sp o n se  see w ith in  tw o  to  th re e  d ays.
a) S y m p to m s  im p ro v e
b) R e tic u lo c y te  c o u n t  in c reases  seco n d  to  th ird  d ay
c) T h e n  in c re ase  in H b . w h ich  u su a lly  rises to  n o rm a l 

w ith in  five  to  six w eeks.
B. Su pp ortive  and Sym p tom atic  Therapy

a) B ed res t u n til  th e  H b  level reach es  9 -1 0 g /d l.
b) I f  C C F  p re se n t (1) d iu re tic s , (2) d ig ita lis , (3) salt 

re s tr ic tio n
c) P h y s io th e ra p y  to  im p ro v e  m u sc u la r  s tre n g th  in p a 

tie n ts  w ith  n e rv o u s  sy s tem  in v o lv e m en t. I f  p a ra p le g ia  
is p re se n t ev ery  e f fo r t  m u st b e  m a d e  to  a v o id  u r in a ry  
tra c t  in fe c tio n  a n d  b e d so res .

d ) B lo o d  t ra n s fu s io n s  o n ly  in d ic a te d  if  a n a e m ia  severe . 
P a c k e d  cells r a th e r  th a n  w h o le  b lo o d  is u sed .

In fo la te  defic ien cy  th e  o ra l a d m in is tra t io n  o f  5m g fo lic  acid  
d a ily  is u sed .
A sso c ia te d  d e fic ie n c y  su c h  a s  iro n  a n d  B12 m ay  be  p re se n t a n d  
w ill th u s  n e ed  re p la c e m e n t as p rev io u s ly  d esc rib e d . 
H a em olytic  anaem ias -  a  d e ta ile d  d iscu ss io n  o f  t re a tm e n t is 
n o t  p o ss ib le  in  th is  a r tic le . A  sh o r t  su m m a ry  is g iven , as 
fo llo w s.
I. Intrinsic

a) C o n g e n ita l  M e m b ra n e  D iso rd e rs  -  sp le n ec to m y  is th e  
t re a tm e n t  o f  c h o ic e  in  h e re d ita ry  sp h e ro c y to s is  a n d  
sev ere  e llip to c y tic  h aem o ly sis .

b) H a e m o g lo b in  D iso rd e rs  -  n o  sp ec ific  tr e a tm e n t.
c) M e ta b o lic  D iso rd e rs  -  a v o id a n c e  o f  p re c ip ita tin g  

c au ses  w ith  G 6 P D  d e fic ien cy  (d ru g s , fa v a  b e an s ).
d) A c q u ire d  -  n o  sp ec ific  t re a tm e n t  fo r  p a ro x y sm a l n o c 

tu rn a l  h a e m o g lo b in u r ia . B lo o d  tra n s fu s io n s  m ay  be 
re q u ire d , (u se  w a sh e d  red  cells) I ro n  d e fic ie n c y  sh o u ld  
be  c o rre c te d .

II . E xtrinsic
1. A u to im m u n e  h a em o ly tic  a n a e m ia .

S p le n ec to m y
C o rtic o s te ro id s
O th e r  im m u n o su p p re ss iv e  th e ra p y  i f  th e  a b o v e  
m ea su re s  fa il.
T ra n s fu s io n s  -  b u t  c o m p a tib ility  p ro b le m s  a re  o f te n  
ex p erien ced .

2. N o n -im m u n e  -  t r e a tm e n t  sp ec ific  to  th e  cau se .
N o te : F o lic  ac id  is u su a lly  re q u ire d  as m a in te n a n c e  th e ra p y  in

p a tie n ts  w ith  h a em o ly sis  o w in g  to  s e c o n d a ry  fo la te  
d e fic ien cy .

S U M M A R Y  A N D  C O N C L U S IO N
T h e  c lin ica l a sp ec ts  o f  a n a e m ia  a re  p re se n te d  ta k in g  in to  a c 
c o u n t  sy m p to m s  a n d  th e  m a jo r  p h y sica l signs. A n  a p p ro a c h  to  
u n d e rs ta n d in g  th e  d e v e lo p m e n t o f  th is  sy m p to m  stre sse s  th e  
c o m b in e d  use  o f  m o rp h o lo g ic , a e tio lo g ic  a n d  k in e tic  
c la ss if ic a tio n s . A  p ra c tic a l m e th o d  is g iven  fo r  d ia g n o s is  a n d  
th e  p rin c ip le s  o f  t r e a tm e n t b rie fly  rev iew ed .
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