SUSCEPTI BILITY TO INFECTION [N

HAEMOLYTIC ANAEMIA ___~

Essay
Submittad for Partial Fulfilment ef
Master Degree (M.5.) in
Clinical and Chemical Pathology

e — B}r

! HER

Pt WAFAA CALAL EL-DEEN MOUSTAFA EL-GAWISH
R M.B. B.Ch. |

: A\

P ’3? y

w_’,, Supervisors
De. ALYA SADEK MOUSTAFA ' wc}.}v

Assistant Professor of Clinical Pathology

Dr. ZEINAB MOHAMED TAWFIK

. / Agsistant Professor of Clinical Pathology

i Dr. BASSIMA MAHMOUD AHMED
- Lecturer of Clinical Patholopy

CLINICAL PATHOLOGY DEPARTMENT
AIN SHAMS UNIVERSITY
+ FACULTY OF MEDICINE

1989

Central Library - Ain Shams University



_ A .

=
TS

:‘()

uaw@emg;é

oSN GG
P P Lt

prr W) L e

-"

._
Y=

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



ACKNOWLEDGEMENT

I would like to express my deep thanks and gratitude
to Dr., Alya Sadek Moustafa, Assistant Professor of clinieal
pathology, Faculty of medicine, Ain Shims Uniﬁersity for

her valuable help and considerable support,

I would like to express my deep thanks and gratitude
to Dr. Zeinab Mohamed Tawfik, Assistant Professor éf cliniecal
pathology, Faculty of medicine, Ain Shams University, for

her instructive supervision, suggestiohs and guldance,

I am also greatly grateful to Dr. Bassima Mahmoud
Ahmed, Lecturer of clinical pathology, Faculty of medicine,

Ain Shams University, for her valuable help and sincere

elffort,

Central Library - Ain Shams University



*

*

TABLE OF CONTEMNTS

Page
Abbreviations
Intreduction and Aim of the Work...... ..;;.; 1
Haemolytic Anaemias.;...;........;..;.....;. 3
Sickle Cell Anaemia and Infection.;;........ 18
Immune Dysfunction in Sickle Cell Anaemia ;. 45
Prevention of Over Whelming Infection in
Sickle Cell Anaemia.......;................. 61
Thalassaemia and Infection;..;.............. 50
Defects of Host Defense in Thalassaemia..... B0
Glucose~6-Phosphate Dehydrogenase Deficiency
and Infection;;..;.....;.....;.............. og
Hereditary Spherceytosis and Infection...... . 103
Paroxysmal Nocturnal Haemoglobinuria and
Abnormality in Immune Mechanism..........;.. 104
Summary and Conclusion ..................... 105
References ,...................[Q.;.....,{... 110

Arabic Summary,

Central Library - Ain Shams University



ABBREVIATIONS

ATIDS :  Acquired immunodeficiency syndrome

ASO :  Anti streptolysin "D”;

CGD : Chronic granulomatous disease.

CNSHA *  Chronic non spherocytic haemolytic
anaemia.

C.3.F : Cerebrospinal fluid

E.Coll : Escherichia coli

G-5-PD : Glucose-B-Phosphate dehydrogenase

HAV : Hepatitis "A™ wvirus

HBsAg : Hepatitis B Surface antigen

HBY : Hepatities B virus

H., Influenza: Haemophilus influenza

HIV : Human immunodificiency wirus

HMP : Hexose monophosphate

HPy : Human Parve virus

E.S : Hereditary spherocytosis

LAY : Lymphadencpathy ﬁirus

NBT : HNitro blue tetrazolium

NK : Natural Killer

PMN ! Polymorphonuclear

PRH : Paroxysmal nocturnal haemoglobinuria
RES :  Reticulo endothelial system
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5,C.A. : Sickle cell anaemia.

S.C.D . Sickle cell disease
Sig : Secretory immunoglobulin
UIBC : Unbound iron binding capacity.
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INTRODUCTION AND AIM OF THE WORK

The association of haemolytic anaemia with ine-
reased susceptibility to serious infections has been
recognized and studied. Infection and not crisis is the
most common cause of death in patients with sickle cell
anaemia, and many hypothesis suggest that infection comm-
only precipitates crisis (Barrette-Conner, 1971j, more-
over prevention of febrile disease by regular doses of
long acting penicillin reduces clinical crisis and- impro-
ves the haematological picture in children with sickle
cell anaemia, The infections affecting persons with
sickle cell anaemia include pneumccoccal pneumonia and
salmonella (Adeyokunnu and Hendrickse, 198ﬂj, haemophilus
influenza {(Ward and Smith, 1984} and streptococcus infec-—
tion (Mollouh and Salamah, 1985j, some 0f these infections
are attributed to an opsoncphagocytic defect due to an
abnormality of the alternate pathway of complement activa;
tion, a state of functional hyposplenia and lack of speci-
Tic circulating antibodies as & developmentél phenomenon
{Pearson, 1971j. Abnormal leucocytic function and abnormal
reticuloendothelial system function have been proposed as

the cause of crisis for this unique susceptibility (Mollouh

and Salamah, 1985),
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Patients with thalassemia major are at risk of
virus infection especially when have freguent blood
transfusion (Lefrere and Girot, 1987), others are
more susceptible to enteroccclitica sepsis (Chiesa et al.,
1987j and pseudo tuberculosis septicaemia (Gordts et al.,

1984) .

Moreover, patients with plucose-g-phosphate dehydro-
genase deficlency have been reported to have increased
susceptibility to infection similar to that of chronic
granulomatous disease of childhood with an increased sus-
ceptibility to infection by catalase-positive bacteria,
chemotaxis and phagocytosis are normal but there is defec-
tive bactericidal activity of the leucocytes (Mamlok et al.,

1987).

The aim of this work is to review the incidence,
cause and type of infections in patients with haemolytic
anaemias assoclated with infection and methods of preven—

ting overwhelming infection in these patiehts it possible;
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HAEMOLYTIC ANAEMIAS

The fundamentai basis of the haemclytic anaemias
is a shortened survival time of red blocd cells. RBCs
normally spend 100 - 12ﬁ days in the circulation, about
1 % of red cells (senescent onesj are removed from blood
each day and are replaced by an equal number of new cells

released from the bone marrow (Erslev 1867).

In response to a shortened survival of red cells,
the activity of bone marrow increases. The peripheral
reticuloeytic count exceeds 2 %; Sustained reticulocytosis
in conjunction with unchanging haemoglobin level is

presumptive evidence of a haemolytic disorder (Oski, 1981}.

Hyperplasia of the erythropiotic marrow elements
occurs, with lowering or reversal of the myeloid-erythroid
ratio, Elevation of unconjugated bilirubin may accompany
many haemolytic states, but overt Jaundice is unusual if
hepatic function is not impaired. Accelerated destruction
of red cells increases the hiliamrexéretion of haem pig-
ments, which can be quantitated by measurement of fecal

urobilinogen (Schmid 1978).

Plasma concentrations of haemoglobin increase in

haemolytic anaemias, and the free IIb combines irreversibly
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with haptoglobin, The large haptoglobin-ha§moglobin
complex is cleared from the circulation by reticulo-
endothelial activity. In severe haemolytic states, the
loss of haptoglobin exceeds the synthetic capacity of
the liver and serum haptoglcbin is decreased or absent
(Nagel and Gibson 19715. The level of heﬁopéxin, an—
other plasma protein that binds Hb, is also reduced in

haemolytié states,

Clagsification of Heemolytic Anaemias (Oski, 1981j:

I- Hereditary Haemolytic Ansemias:-

1- Hereditary spherocytosis
2- Hereditary elliptocytosis
3= Thalassaemias,

4- Haemoglobinopathies

5= Inzyme deficliency haemolytic anaemias,

-

Ii- Acquired Hamolytic Anaemias:

1- Immune haemolytic anaemias;
&= Autoimmune haemolytic anaemias (AIHAj'
b= Allcimmune haemolytic anaemias

¢- Drug~Induced haemclytic dnaemias
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2- Drug-induced haemolytic anaemias (non-immunologic
mechanisms):

a= Direct toxic effect

b~ Idiosyncrasy mechanism

3- Haemolytic anaemias associated with numerous
irregularly contracted erythrpcytes in the blood
£ilm.

-~ Mechanical haemolytic anaemia

- Miercangiopathic haemolytic anasmias

4— Paroxysmol nocturnal haemoglobinuria
5—- WMiscellaneocus:
Infections agents (uncommonj
Protozoal parasites malaria.

Bacteria : c¢lostridium welchii.

Hereditary Spherocytosis: {HS}:

This is a familiar discrder characterized by the
presence of spherocytes in the peripheral blocd, a shor-

tened red cell life span, splenomegaly and cure of hasmo-

lysis by splenectomy (Emerson et al,, 19475.

The usuzal mode of inheritance is autosomal dominent

though in about quarter of cases, there is no family history.

(Morton et al,, 1962ja
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It seems probably that there is an abnormality
of structure of the red cell membrane in HS. Membrane
lipids are present in normal proportions, though the
absolute amount per cell may be reduced, This sSuggests
that membrane is lost intact from the cells rather than
there béing any abnormality of 1lipid production. (Reed
and Swisher, 1966j; Also, there have been suggestions
that there is an abnormality of a structural protein in
HS cell membrane, and there is some tentative evidence

to support this hypothesis (Hayashi, 1974}.

There is an increased permeability to sodiumfthisis
balanced by an increase in active tramnsport of sodium ions
outwards which requires an increased energy supply, pro-
vided by glycolysissso HS cells are abnormally dependant

on glucose (Wiley, lg?ﬁj.

The spleen plays an essential role in the pathoge-
nesis of haemolysis in Hs; The cells are more rigid, this
prevents normal passage through the slit-like opening
seperating splénic cords from sinuscids. This delay will
result in prolonged pericd of hypoxia which compromise the
RECs metabolism resulting in loss of cell membrane, more

Sphering and rigidity. Furthure bassage through spleen
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