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IRTRODUCTION AHD ATM
OF THE WORK

Anemis is & prevalent ailment in Egypt. HRed cell
count, MOV, LCH and MCHC are sufficient screening

precedures for most clinical purposes.

An sceurate diagnosis is simply achieved by blood
film exemination, reticulceccyiic count and quentitetive
cell count. In other cases bone mervow aspiration or

further studies might be required.

The choice of tests ito be undriaken depend upon

the result of the preliminery tests.

The gim of the present work ig the eclaseification
end investigstion of anemlia detected smong different
patients attending various outpatient eclinice at Ain
Bhems University hospitals in attempt to throw & light

on the prevelent types of anemia.

-
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If the snemie nas been insidious in onseti and
cerdiopulmonery disesse is absent, the patient's adjust-
ment may be so good that the hemetocrit mey be 0.25 the
normal value or leas and the hemoglobin concentrstion
8 gm/dl or lower, before the patient experiences suffici-
ent Symptoms { Dewson et 8l., 1969 ) to appreciaie his
true situstion. It is common for pstients with iron-
deficiency anemia, perniciocug anemis or other types of
slowly developing snemis to heve their hemoglobin conc-
entrations fall to 6 gm/dl before they are motivated to
geek medicel sttention {( Desforges, 1970 ).

In children, particularly, there may be little
apparent restriciion of capacity for physical exertion
despite the presence of severe snemis { Cropp, 1969 }.
The physiologic edjustments thet take place chiefly
invglive the cardicvascular system end changes in the
hemcglohin oxygen disscciation curve, The symptoms of
acute hemorrhage are chiefly related to hypovolemic,
rather then to anemia, Depending on the emount of bloed
lost, there may be no sympioms, mild hypotension, or
progressively severe degree of shock ( Weil, shubin,

1967 }.
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When there is acute hemolytic reaction, Jaundice

may develop without bile in the urine ( acholuric
daundice ). If intravascular hemolysis occurs, there
may be hemoglobinuria, methemoglobinemia and hemoglo-
binurias, as well as fever and abdominal or back pain
These manifestationg are related to sudden releasse of
hemoglobin, and to its desiruction and disposal., They
occur in addition to cardiorespirstory symptoms that

result from the anemia per se { Ham., 1955 ).

- In chronic anemisa,the reduction in the concentration

of oxXygen-carrying pigment in the blood has & meaning-
ful correlation with cardiovascular adjustments that
must be made than does the magnitude of the deficit
in the total quantity of red blood cells or of hemo-

globin in the circulstion { Kormer, 1959 }.

The amount of oxygen delivered to the tissues by
a given volume of blood is a function of (1} the
concentration of hemoglobin, (2) the percent satura-
tion of hemoglobin with oxygen, (3) the hemoglobin-
oxygen disscciation curve, and (4) the tissue oxgyen
tension. When fully saturated with oxygen, 1 zm of

hemoglobin will bind 1.34 ml of oxygen. 4t a neormal
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This is helpful, but e reduction in the arterisl
oxygen saturation ( Rankin et al., 1961 ) alsoc occurs
and thig is disadvantageous. The demand for a greater
gcardiac output is first accomplished by an sccelerated
heart rete, rather than by & change in stroke wvolume
( Brannon et al., 1945 }. Hence, tachycardia at rest
and especially upon small exertion is characteristic
of the patient witn the grester degrees of anemia

{ Elbert et al., 1941 ).

® The binding and release of coxygen by hemoglobin zre
profoundly affected by the veriations in the concentra-
tion of phosphates, especially 2,3-diphosphoglyceric,
acid { 2,3-DPG ) { Astrup, 1970 ).
The oxygen s8ffinity of hemoglobin is reduced as the con-
centration of 2,3 DPG increases and the converse is also
true ( Harkness, 1970 ). 4n increase in red cell 2,3
DPG is found in chronic snemis ( Benesch and Benesch,
1969 }. This facilitates the delivary of oxygen to the
tissues by reducing the aifinity of hemoglobin Tfor oxygen
at oXygen tensions found in capilleries { Torrance.et al.,
1970 }. 4t slveolar oxygen tensions, the small change
in oxygen afifinity that is due to the increased red cell

2,3 JPG doesa not significanily arffect the upiake of
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oxygen by the red cells in the lunga. The nei resuls
Tavors the heart by allowing the tissues to exfract
cxygen during exercisg at a lower cardiac index for an
equlvalent oxygen consumption and work load then other-
wigse would be the case { Oski et al., 1971 ). It haes
heen calculated that DPG-induced changes in hemoglobin
affinity for oxygen may compensalte for up to half the

expacted oxygen deficit in anemia { Oski et al., 1971 ).

= Cardigvagcular adjustments :-

The cardiac index generally is increased in
anemia, and the arteriovencus oxygen differsence is
narrowed ( Brannon,et al., 1945 }. Central vencus and
intracardiac pressures are not altered, alibough af
times ihe right atrial pressures may be elevated.
The total circulating blood volume ma8y decresae
{ Blumgart and Altschule, 1948 ), although thisg does
not occur uniformly ( Sproule et al., 1860 ). When
the hemoglobin concentratiom is less than 7 gm/dl ,
the cardiac output 1s nearly always increased{Brannon
et al., 1945) and when it is less thaa 5 gm/dl, the
increase in cardia¢ index hes been found to be due
mainly to an increase in the stroke velume snd to a2

lesser extent, in heart rate, ( Roy et al., 1963 )
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egpecially with exercise. By contrast, in persons
withcut anemia the increase in cardiac output accom-
panying exercise is mainly due to tachycardia. In
children with severe anemis, the mean cardigsc index has
has been found to be approximately the same as adults
with equally severe anemia. However, in children
thigs states was achieved by greater tachycardia and

a lesser increase in stroke wolume than in compsarably
anemic adults ( Cropp, 19639 ). Hevertheiess , the
capacity of children with anemis to endure exercise
burdens generally is excellant ( Parsons and Wright,
1939 ). If congestive heart failure develops, there
is usually some underlying heart diseasse., However,
the latter may pot be the case in adults if the hemo-
globin cancentration is less than 5 gm/dl (Bartels,
1937).

Cardiac compensation may bhe marginal In severe
anemis and congestive heart failure may be precipi-
tated by blood transfusion { Graesttinger et =al.,

1963 ) unless precautions are taken { Duke et al.,
1954 }. As the cardiovasculor system adapts to anemis
generally the velocity of blood flow is Increased

{ Duxe and Abelman, 1969 } and hence the circulation
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time 18 shortened; this conditicn may persist even
with the development of congestive heart failure

{ Priedberg, 1969 ). Studies have shown that mild

or moderate anemia is accompanied by a grsater coro-
nary flow per unit of left wventricular work ; ultimsg-
tely, however, when the hemogloebin concentration is
reduced below hglf of normal, impaired wventriculsar
funciion is observed, presumbly because of the coro-
nary flow has approached meximum ( Case et al., 1$55 ).
Wheveas reflex vasoconstriction is a feature of the
response to acute blood loss ( Ebert et at., 1941 ),

in chronic anemia ihe peripheral wvascular resistance

is lowered and this plays a dominent role in the high
cutput hyperkinetic circulatory response { Duke and
isbelman, 1969 ), Increassing periphersl resistance

as with methoxamine or orthostatic stress reduca
cardiac output ( Duke and Abelman, 1969 ).

Changes in peripheral resistance are regional,rather
than generalised. Huscle blood flow is incressed,
whereas skin blood flow is reduced { Abramson et al.,
1943 ). Cerebral blood flow is increased (Heyman et
al., 1852 )-and renel blood flow is diminished (Bradley
and Bradley, 1947 ). Usually the systemic and pulmonary
artery 3yatolic pressures are unaffected, but the dias-

tolic pressures =re lower { Roy =t al., 1953 ).
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= gespiratory and circulaiocry sympitoms :-

o i ey e - ————— o - — o - w0, o —

Respiratory and circulatory symptoms are cnly
noticeable following exertion or excitement; however,
wiien the anemia is sufficiently severe, dyspues and

awareness of vigoursus or rapid heart action msy be
noted even at rest. A4 humming or whirring sound in

the head, which is attributed to the rapid blood flow
through craniasl arteries, may be bothersome to the
patient and signal the point at which significant

anemia has developed. The rapidity of the onset of
anemia, 1ts severity, the age of the patient and the
capacity of cardiovascular system to adjust to it
govern the c¢linical presentation. When anemia develops
rapidly, shortness of breath, tachycardia, pallor,
"dizziness" or faintness, particularly upon arising '
from a sitting or recumbent posture and extreme fatigue
are prominent. In chronic anemia, only moderste dyspnesa
or palpitation may occur, but patients have been obgerved
in whom the c¢linical picture of congestive heart failure
( Bartels, 1973 ), angina pectorls, or intermittent
claudication { Pickering and Wayne, 1933 }, was the
presenting manifestation, 3Salt and water retenticn

in anemia (Whitaker, 1956} msy result when blood flow

to the xidney is diminished {3radley and 3radley, 1947).
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The mechanical properties of the lungs were
normal in a series of patients with aremia (Mcllory
et al., 1956). However, along with the cardiovoscular
symptoms, the rate and depth of respiration often are
increased., The mirute ventilation is increased, as is
the regidual air { Rankin et &l., 1961 ), but the
forced expiratory volume is reduced { Blumgart and
Altschul, 1948 }., At rest the arterial oxygen tension
was found to. be lower in snemic patients than in normsl
subjects ( Rysn and Hickam, 1952 ) and aa consequence
the alveolar blood oxygen tension gradient was higher
than normal. During sirenuous exercise, & marksd
depresaion of both oxygen uptake and 002 production
was fournd in asnemic individuals when compared with
normal persons exercising at comparable level (Sproule
et al., 1960). The sdditional oxygen cost of work in
the anemic state and cardiopulmonary adjustmenis to
physical exertion have been carefully studied ir per~
sons with iron deficiency znemia ( Andersen and Barkve,
1970 ). The oxygen debt incurred during a stsndard
work load and rate of work was greater in the snemic
subject than in the same persocn after recovery from
anemia. In the anemic state, it took longer to restore

heart rate and respiratory minute volume to pre-exercise
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