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Transfusion Reactions

A transfusion reaction may be defined as "any potentially adverse sign or symptom which occurs after the start
of any transfusion of blood or blood products”. It stands to reason therefore that in order to notice any adverse
effect, the patient's condition prior to, during and after the transfusion must be monitored.

Bearing in mind that "caution saves lives", it is good medical practice to be suspicious and to take action fast.
The steps to be taken if there is any sign that a reaction may be occurring are simple and apply in all instances.
« Stop the transfusion immediately.

» Keep the vein open with normal saline in a new drip set.

* Contact the transfusion service for advice.

Whilst the investigation of the transfusion reaction proceeds, the vein should be kept open with crystalloid solution
which allows venous access for:

* Further transfusion therapy if required.

« Suitable therapy to combat the effects of the reaction.

Monitoring

The basic monitoring of the patient prior to the initial transfusion and during subsequent transfusion should cover:
* Pulse.

* Blood pressure.

* Temperature

» Respiration rate.

» General visual observation.

* Verbal enquiry as to the patient's well being.

Any abnormal symptoms existing at the start of transfusion should be noted e.g. dyspnoea, chills, oliguria, etc.
Changes in intensity of these symptoms may also indicate the potential for a transfusion reaction and should
be assessed clinically. In cases of severe haemorrhage the rate of transfusion precludes monitoring individual
units at specific intervals, and the effect of one unit may only be seen at the time of the transfusion of the second
or third unit. These patients are however usually closely monitored for changes in their primary condition and
transfusion reactions are readily detected. Extra care must be taken in the unconscious patient to monitor and
react to changes in vital signs. Excessive 0ozing from the operative site or venous access points and unexplained
hypotension may indicate that a haemolytic transfusion reaction is occurring.

Investigation

The investigation of a reaction is primarily to exclude severe or life threatening situations. The transfusion service
has a specific set of instructions for investigating reactions and it is the legal responsibility of the clinician to
assist in this undertaking:

Send appropriate samples, clearly labelled - a minimum requirement will include:

* Clotted blood sample.

* EDTA tube.

« Post transfusion urine sample - depending on the nature of the reaction.

 Return the suspect unit/s and drip set to the nearest blood bank. If it is suspected that the reaction is due to
bacterial contamination ensure that blood bank is informed so that cultures and gram stains are performed.
Obtain blood for blood culture from the patient.

» Complete the reaction report form specifying patient details, reason for transfusion, pre- and post transfusion
signs and symptoms.
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Types of Reactions

The list of potential reactions is lengthy, and there are many different ways of classification. Reactions include
those due to incompatibility, transmissible disease, bacterial contamination and storage lesions due to the age
of the transfused blood products. However, for most practical purposes, the following are the most serious or
the most frequently observed and are described fully.

Risks of Blood Transfusions

Transfusion of blood or blood products involves the doctor in the evaluation of the risk/benefit ratio to the patient.
All blood products carry a risk of adverse effects, ranging from sensitisation to donor cells or proteins, to
transmission of disease, including HIV infection. The transfusion service endeavours to minimise major risks in
the following manner:

Haemolytic Transfusion reactions

By crossmatch and compatibility testing and strict attention to details of patient name, number and identification
procedures at point of issue. The medical practitioner ordering blood should ensure strict specimen identification
of patient name, hospital number and folder and crossmatch protocol. See Administration of blood. Patients must
be monitored at the start of the infusion and every 15 minutes thereafter. Transfusions should be stopped
immediately should there be any untoward signs or reaction.

Transmissible diseases and donor selection:

Health screening

All donors are screened by means of a written questionnaire for evidence of any past or present infection that
might be transmitted to the patient. This screening includes questions about behavioural patterns that may identify
a risk of HIV and other infections. In addition the donor may be further questioned verbally prior to being selected
for the donation process.

Testing

All donated units are screened for laboratory evidence of Syphilis, Hepatitis B and C, HIV 1 and 2. The tests used
are internationally validated and are subject to stringent quality controls.

All reactive units are removed from quarantine and incinerated. Further confirmatory tests are performed to
confirm reactivity and the donors subsequently notified and deferred.

Only units that are negative for the above markers are accepted for transfusion or for further processing.

Given the strict adherence to international standards of donor deferral and extremely sensitive test systems the
risk of hidden infection is low, but recipients must be informed about the risk.

Look back programme

This programme was initiated in 1985 by the Blood Transfusion Services of South Africa to assess the incidence
of transfusion transmitted infection.

This programme traces any patient who received HIV and Hepatitis negative blood from a donor whose subsequent
donation is found positive for either infection. Patients are contacted through the hospital or their private physician
and are offered counselling and testing. Contacting the recipient is obligatory and may help prevent secondary
spread to others through sexual contact.
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Ultimately the doctor who ordered the blood transfusion is responsible for training, counselling and testing the
recipient and for managing and treating the patient, or referring the patient to a specialist, where appropriate.

Additional safety measures
Where the applicable technology exists, the blood product is further treated to inactivate any latent infection.

Currently the following products undergo viral inactivation procedures: Albumin, Stabilised Serum, Factor VIl
and IX concentrates, Intravenous Immunoglobulin's and Fresh Dried Plasma (FDP). While not all intramuscular
immunoglobulin preparations undergo specific viral inactivation procedures, the manufacturing process appears
to inactivate viruses and there have been no reports of viral transmissions of registered preparations in South
Africa.

Plasma products such as Cryoprecipitate and Fresh Frozen Plasma (FFP) carry a similar risk to cellular products;
however, a virally inactivated lyophilised FDP is produced by Natal Bioproducts Institute (NBI), while other
Services are currently introducing a quarantined retested FFP to avoid window period infections.

Diagnosis and management of von Willebrand disease
Diagnosis of von Willebrand disease requires an understanding of the classification of the condition.

ANDREW MCDONALD, MB ChB, FCP(SA)
Clinical Haematologist, Groote Schuur Hospital, Cape Town
Andrew McDonald’s interests include the diagnosis and treatment of bleeding disorders, and thrombophilia.

Erik von Willebrand first described inherited von Willebrand disease (VWD) in 1926, when he documented an
autosomaldominant pattern of inheritance of excessive bleeding (as opposed to X-linked transmission that
characterises the common 2 types of haemophilia) in a family from the Aland Islands in the Gulf of Bothnia. VWD
is caused by a decreased level or function of von Willebrand factor (vWF) and may be inherited or acquired.
While we have come a long way in characterising the disorder, much remains to be clarified regarding both
diagnostic assessment and pathophysiology and, to a lesser extent, clinical management of this common bleeding
disorder.

Structure and function of vonWillebrand factor

VWF is a glycoprotein that is synthesised in both endothelial cells and megakaryocytes (in the bone marrow).
This large gene, of approximately 178 kilobases, is situated on chromosome 12 (with a pseudogene located on
chromosome 22). The protein undergoes extensive post-translational modification and homodimerisation, followed
by formation of disulfide-linked large multimers in the circulation. This form of the protein is highly active and is
rapidly degraded into smaller multimers by ADAMTS13. It may be either secreted constitutively, or stored in
Weibel-Palade bodies in the endothelial cells or a-granules of platelets for later secretion.

VWF has two major functions:

* To enable platelet—subendothelial and platelet—platelet adhesion via its collagen and (platelet) GPIb binding
domains. This is particularly important under conditions of high shear stress, such as that found in the arterial
circulation. Platelet interaction is also facilitated by adhesion to the platelet receptor GPIIb-llla (allb33 integrin)
on activated platelets.

« To bind and protect factor VIII from premature proteolysis with a shortened half-life in the circulation. The
association with vVWF also helps locate factor VIII at the site of vascular injury. The level of VWF in the circulation
is variable and may be affected by inherited factors such as ABO blood group (people with blood group O having
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levels reduced by 25%), race (studies in the USA show that black women have higher levels than white women)
and environmental factors such as age (young infants have higher levels), oestrogen and thyroid hormone levels
(deficiencies may cause lower levels) and stress.

Classification of von Willebrand disease

The most recent classification was proposed in 1994: vWD is divided into 3 major groups — 2 quantitative
deficiencies and 1 qualitative deficiency (with 4 major subgroups). Further subdivisions have been proposed,
but are not relevant for this review. The classification is presented in Table I.

Type 1 is thought to represent 80% of all cases and may be present in 0.8% of the general population — the
majority of these cases are mild, but it should be noted that type 1 may be severe, with levels so low that they
approach those found in severe type 3. In many recent trials it has also been found that type 2 has been
misdiagnosed as type 1, further contributing to the general difficulty of accurately classifying this disorder in
clinical practice.

To diagnose vWD the following general features should be present:

« a significant bleeding history that generally dates back to childhood

« a low level of VWF or its activity

« a family history (autosomal dominant or rarely recessive) — this criterion need not be filled in case of a new
mutation.

Clinical assessment

Up to 25% of the general population may respond positively to a question regarding excessive bleeding or
bruising; for this reason attempts have been made to standardise the history, as well as to provide an objective,
gquantitative score and correlate this with a significant positive predictive value. The predominant bleeding sites
in VWD are mucous membranes and skin. An approach to significant bleeding symptoms is outlined below:1

* Nose bleeding. Two or more episodes (without a history of trauma) not stopped by short compression of <
10 min, or one or more episode requiring blood transfusion.

» Cutaneous haemorrhage and bruising with minimal or no apparent trauma — as a presenting symptom or
requiring medical treatment.

* Prolonged bleeding from trivial wounds, lasting = 15 min or recurring spontaneously during the 7 days after
wounding.

« Oral cavity bleeding that requires medical attention, such as gingival bleeding, or bleeding with tooth eruption
or bites to lips and tongue.

» Spontaneous gastrointestinal bleeding requiring medical attention or resulting in acute or chronic anaemia,
unexplained by ulceration or portal hypertension.

» Tooth extraction or other oral surgery such as tonsillectomy and adenoidectomy followed by heavy, prolonged,
or recurrent bleeding requiring medical attention.

* Menorrhagia resulting in acute or chronic anaemia, or requiring medical treatment, not associated with structural
lesions of the uterus.

* Bleeding from other skin or mucous membrane surfaces (e.g. eye, ear, respiratory tract, genitourinary tract
other than uterus) requiring medical treatment.
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Criteria for bleeding symptoms
A significant mucocutaneous bleeding history requires:

* at least two symptoms in the absence of a blood transfusion history, or
* one symptom requiring treatment with blood transfusion, or
* one symptom recurring on at least 3 distinct occasions.

Criteria for family history

A positive family history compatible with VWD type 1 requires that

« at least 1 first-degree relative, or

« at least 2 second-degree relatives have a personal history of significant mucocutaneous bleeding and laboratory
tests compatible with vWD type 1. A more rigorous and validated questionnaire with a bleeding score may be
found at: http://www.med.unc.edu/isth/SSC/collaboration/Bleeding_Typel_ VWD.pdf 2

It can be seen from the above that the history remains an integral and essential part of the diagnostic strategy
that should not be glossed over, particularly in the light of difficulties in interpreting von Willebrand assays, which
are outlined below. A strong history should prompt ongoing investigation despite initial normal results; conversely,
false-positive laboratory results may result in a wrong diagnosis of VWD in a patient with a weak history of
bleeding.

A drug history is also vitally important, especially relating to antiplatelet agents and non-selective NSAIDs — a
history of worsening bleeding after ingestion of these drugs provides a useful clue to thepresence of vWD, but
is not at all specific. The use of oestrogen-containing oral contraceptives should also be noted; lowdose preparations
may not affect diagnosis, but high doses may elevate vVWF and give a false-negative result.

Laboratory diagnosis

A few baseline investigations should always be performed in the workup of an unexplained bleeding disorder —
these are tabulated and the likely findings in vWD noted:

* FBC (and more particularly platelet count) — normal (except type 2B — low)
* aPTT — normal, or borderline to moderately elevated

e prothrombin time (INR) — normal

* fibrinogen — normal.

The bleeding time is a commonly performed screening test for VWD — however, it suffers from a number of
problems in that it is neither sensitive nor specific; aspirin should be avoided for 10 days and NSAIDs for 3 days
prior to the test. It also requires an experienced technologist and standardised equipment. A normal bleeding
time does not exclude the diagnosis of vWD.

An alternative new assay is the use of the PFA-100 analyser, which mimics high shear stress conditions in vitro,
and produces a reading called the platelet closure time. This is prolonged in vWD and appears to

be more sensitive (although not specific); however, its utility is still debated and it is not widely available in South
Africa.

The standard von Willebrand assays are (requiring a citrated blood sample):

+ von Willebrand antigen level (vWF:AQ)

» measure of function — ristocetin cofactor activity (vVWF:Rco) (note that other functional assays such as the
collagen-binding assay have now also been described)

« factor VIl level (usually determined by functional assay)

» multimer assay (for use in difficult cases)

« factor VIl binding assay for type 2N (Normandy).
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Using a combination of these tests it is possible to diagnose and classify vwWD — if the VWF:Ag and vWF:RCo
show concordance, then the diagnosis is either type 1 or 3 (depending on levels); if there is a less than 0.7 ratio
between VWF:Ag and vVWF:RCo (i.e. VWF:RCo is disproportionably low), then the diagnosis is likely to be type
2.

Not infrequently the assays give either normal, borderline or conflicting results. In the situation of a strong bleeding
history, it is useful to repeat the tests a number of times: in women of childbearing age, the sample should be
taken in the first week of the menstrual cycle. An assessment of thyroid function as well as ABO blood group
should be performed (although it is debatable whether to correct normal ranges for blood group O).

If the sample has to be transported from a remote clinic or practice, it should either be transported at room
temperature as whole blood, or centrifuged and the plasma supernatant frozen for transport — refrigeration or
freezing of whole blood renders the sample useless for evaluation.

Genetic diagnosis is still problematic, particularly for the common type 1. Mutations for the various type 2 and

3 variants have been well described and localised with good structure-function relationships. In the MCMDM
1VWD study, 150 families with type 1 vWD were analysed for mutations, and only 70% of patients had demonstrable
mutations in the VWF gene.3 In 19 families, there was no demonstrable linkage to the VWF gene at all, suggesting
that alternative factors (such as blood group O) may be contributing to the von Willebrand bleeding phenotype.
The majority of mutations in this study, and also in the UK and Canadian series, are mis-sense mutations and
many are novel and private. Together with the incomplete penetrance and variable expressivity, genetic diagnosis
for type 1 vWD is still not feasible at this time.

Therapy

Effective therapy is available for people living with vWD; this may be required for frequent ongoing complications
such as epistaxis or menorrhagia, or more significant but rare stressors such as surgical intervention. The first

aspect that should be stressed is avoidance\ of all aspirin-containing medication, including low-dose prophylactic
doses; aspirin irreversibly inhibits platelet cyclo-oxygenase and the platelet is nonfunctional for its entire lifespan.
NSAIDs are relatively contraindicated, but may be given in short courses (note that the newer COX-2 selective
agents have a far less antiplatelet effect and are safer).

A Medic-Alert disc should be obtained, and the patient data entered into the confidential national database, the
South African Haemophilia Register (Professor C Karabus, Red Cross Children’s Hospital, ckarabus@ich.uct.ac.za,
or Sr A-L Cruickshank, Groote Schuur Hospital). Anti-fibrinolytics Tranexamic acid (and to a lesser extent epsilon
aminocaproic acid) inhibits plasminogen activation to plasmin, and thus prevents clot breakdown. They are highly
effective agents, particularly in menorrhagia, epistaxis and oral cavity bleeds, which are common in vWD, and
may be used as single agents or in combination with other modalities. When used for menorrhagia, they should
be taken for the first 3 - 4 days of the menstrual cycle. The usual dose for tranexamic acid is 1 g 6 - 8 hourly as
an oral formulation; an intravenous preparation is also available. It is also highly effective when used as a
mouthwash — the tablet may be crushed and placed in water, or the effervescent formulation, if available, may
be used for this purpose.

Desmopressin

Desmopressin (DDAVP) is a synthetic analogue of arginine vasopressin, and was originally developed for use
in diabetes insipidus. It releases VWEF, factor VIII and plasminogen activator from storage sites, as well as causing
mild platelet activation and adhesion to sites of injury. Both nasal and intravenous preparations are available;
the 1V dose is 0.3 pg/kg given as an infusion over 20 minutes; facial flushing and headache are commonly
reported symptoms. The nasal preparation is a much higher dose than the standard intranasal DDAVP used in
the therapy of diabetes insipidus (viz. 300 pg versus 10 ug bd). The high-dose nasal preparation is currently not
easily obtainable in South Africa.
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DDAVP is useful for patients with type 1 disease where there is still a significant circulating level of functional
protein; it may occasionally be of benefit in type 2A, and is theoretically contraindicated in type 2B (where it may
worsen the thrombocytopenia). All patients for whom DDAVP is considered should have a diagnostic trial of this
agent with blood levels determined after infusion to ensure that adequate elevation of VWF is achieved. Patients
in whom the elevation is not satisfactory may still derive some benefit owing to the platelet activation obtained.
It is considered good practice to add an antifibrinolytic (owing to the concomitant release of plasminogen activator)
when using DDAVP.

Caution is advised with multiple repeat doses owing to the water retention and subsequent hyponatraemia; and
in older individuals where the risk of thrombotic events is increased.

Factor VIIl concentrate

Most plasma-derived factor VIl concentrates have equimolar or higher concentrations of vVWF; this does not
apply to recombinant factor VIII concentrates. The preparations vary in the amount of vVWF as well as the amount
of active high molecular weight multimers. All preparations are now carefully screened for infections, contain
viral inactivation steps in the manufacture, and are considered safe. These should be used in types 2 and 3,
as well as severe type 1 with an inadequate response to DDAVP. Dosages should be discussed with clinicians
familiar with the use of these products.

Conclusion

VWD is a common but significantly under-diagnosed bleeding entity in the general population. Diagnosis may
be problematic, but the standard tests are widely available and should be utilised more frequently in patients
who have a strong personal and family history of a mucocutaneous bleeding disorder. Effective therapy is widely
available, and is in all likelihood being used to good effect in patients who have the disorder, but have not been
diagnosed as such. Much more work is required to elucidate the genetic underpinnings of the common type 1
disorder and its pathophysiology, and this may hopefully translate into better diagnostic strategies in the future.

In a nutshell

» Mild type 1 vWD is common and significantly underdiagnosed.

« A detailed history of mucocutaneous bleeding (epistaxis, mouth, menorrhagia, bruising) since childhood is an
essential tool in the diagnosis of vWD.

* In women in whom the tests are not diagnostic the best time to sample blood is during the first week of the
menstrual period.

* Aspirin should be avoided in patients with VWD, and NSAIDs prescribed with caution.

 Tranexamic acid is very effective in controlling most minor bleeds as well as menorrhagia (for which the
combined oral contraceptive pill is also effective).

» DDAVP should be considered in type 1 disease, but access to the intranasal preparation is limited.

» Patients should be registered with Medic- Alert and the data sent to the South African Haemophilia Register.

Thrombocytopenia in HIV

NEIL LITTLETON, MB ChB, MMed (Int Med) Head, Department of Haematology, Provincial Hospital, Port Elizabeth
Thrombocytopenia in HIV can at times be a very challenging iliness to treat, mainly because of its multifactorial
aetiology. The astute practitioner should be aware of all these possibilities so that the necessary tests are done
initially and the correct treatment started. Knowledge of megakaryocyte physiology helps to understand the
condition.
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Thrombopoiesis

The exact mechanisms of thrombopoiesis are still not fully understood. We know that between 1 000 — 3 000
platelets are derived from a megakaryocyte, and that 30 000 - 45 000 platelets/ pl/day are produced in the normal
bone marrow. We also know that there is a physiological reserve that allows our marrow to increase production
6-fold. It has become apparent that megakaryocyte morphology plays an important role in thrombopoiesis and
that large megakaryocytes produce more platelets than smaller ones. The higher the ploidy (nuclear lobulation),
the higher the platelet production (preferably a ploidy > 8). Fig. 1 depicts a normal megakaryocyte.

The mechanisms that control platelet size are poorly understood but it seems that the body tries to maintain the
total platelet mass and not the total platelet count. The total platelet mass is the constant derived when multiplying
the total platelet count by the mean platelet volume. When the platelet count decreases, the mean platelet volume
increases. When megathrombocytes (giant platelets) are seen on the peripheral smear it usually indicates
peripheral consumption of platelets. There is evidence that large platelets can be produced by large and small
megakaryocytes and that these large platelets may be more active than smaller ones.

Thrombopoietin

Thrombopoietin is a molecule that is produced in the liver at a constant steady state. Its ligand, C-Mpl, is found
on platelets, megakaryocytes, stem cells and other immature cells in the bone marrow. Thrombopoietin stimulates
stem cells to differentiate into megakaryocytes, prevents apoptosis in megakaryocytes and stimulates megakaryocytes
to proliferate in number, size and ploidy. It will also stimulate peripheral platelets and makes them sticky.

Once thrombopoietin binds with its ligand it is internalised and will then through secondary messenger systems,
JCK and STAT, cause its effects. If there is a normal or increased peripheral platelet count, most of the
thrombopoietin will bind to the peripheral platelets, leaving little to bind with cells in the marrow. However if the
peripheral platelet count is low, more thrombopoietin will enter the marrow and bind with marrow cells, thereby
stimulating the marrow to increase its output. As mentioned earlier, this output can be increased to a maximum
of 6-fold. The incidence of diseases such as hepatitis B and C is increasing within the HIV-infected community
and can severely hamper thrombopoietin production, due to liver damage.

HIV and platelets

Thrombocytopenia in HIV was first described in 1982. The prevalence is more or less 40%, depending on which
literature is quoted. Thrombocytopenia is associated with increaseq morbidity and mortality, accelerated deterioration
in CD4 counts and accelerated progression to full-blown AIDS.™ In a meta-analysis of 5 trials involving > 3 000
patients, both treatment-naive and treatment-experienced patients, thrombocytopenia was found to be one of
8 factors that correlateP with a poorer prognosis and more rapid progression to full-blown AIDS in spite of
antiretroviral treatment.

A recent study showed that platelets have the ability to ‘engulf ' the HI virus and Staphylococcus aureus — perhaps
another reason why thrombocytopenia is prone to a more rapid acceleration of disease. Severe thrombocytopenia
also limits one’s treatment options, as many drugs cause bone marrow suppression and peripheral platelet
consumption.

Other authors have maintained that there is a causal relationship between Haemophilus pylori infection and
thrombocytopenia in HIV and insist on eradication therapy as part of their treatment strategy. This association
has however not been reproducible in other centres.

HIV enters the megakaryocytes and platelets via the CXCR4 receptors. Once the virus is in the megakaryocyte
it starts to cause havoc, as shown by the change in megakaryocyte morphology. The following are common signs
of HIV in the bone marrow:
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« dysplasia in the bone marrow

 naked nuclei or bare nuclei — apoptotic megakaryocytes

* hypolobation of the nuclei

» tendency to form discrete separate nuclear lobules

» clustering of the megakaryocytes. Fig. 2 depicts a dysplastic megakaryocyte.

Platelets have the tendency to shed their epitopes and can ‘donate’ their CXCR4 receptors to CD4null and
CXCR4null cells, e.g. cardiac muscle and astrocytes in the brain, thereby allowing these cells to be infected.
The gpl120 Ab directed towards HIV can and does cross-react with the GP111A receptor on the platelet, as
does the P24 Ab. The Ab can be found coated to HIV-infected individuals with normal platelet counts. Platelet
life span is decreased in HIV-induced idiopathic thrompocytopenic purpura (ITP) and in HIV patients without
ITP.

It seems as if HIV stimulates CD5+ cells to produce IgM rheumatoid antibodies directed against the Fc portion
of IgG antibodies as well as Ab directed to the F(Ab)2 portion of the anti GP111A Ab, thereby protecting the
platelet. Thrombocytopenia early on in HIV is mainly due to peripheral destruction, while later on in the advanced
stage (AIDS) it is more likely to be due to decreased production. In fact, CD4 counts above 200 are associated
with increased peripheral destruction while thrombocytopenia in CD4 counts of < 200 is associated with
decreased platelet production.

In one study the authors found a 3-fold increase in megakaryocytes in patients with HIV. However, there was
no increase in the mean platelet mass, suggesting the presence of dysmegakaryopoiesis. This suggests that
thrombocytopenia in HIV is multifactorial because of:

« direct HIV infection of the megakaryocyte, causing apoptosis
» dysmegakaryopoiesis, abnormal and dysfunctional production of megakaryocytes and platelets
* peripheral destruction of platelets due to cross-reactivity of HIV Abs.

Who to treat

This is probably one of the most difficult questions to answer along with ‘how to treat’. There are no standardised
guidelines in the treatment of HIV-induced thrombocytopenia and there is a paucity of forthcoming trials on
this topic since antiretrovirals have become commonly used. Most trials available are small,
uni-centre, non-RCT, and do not include triple therapy, only AZT monotherapy.

The generally accepted guileline is to treat when there are < 30 000 platelets or < 50 000 if the patient is on
warfarin or a haemophiliac.  One must still remember that thrombocytopenia correlates with a poorer outcome
and accelerated HIV course and at least a 2fold increase in mortality. In opposition to this, treatment of
thrombocytopenia is immunosuppressive in its nature and therefore should be given in conjunction with
antiretrovirals. If this is early on in the disease, it may cause problems with long-term compliance or with the
local centres providing antiretrovirals, because they are subjected to dogmatic criteria from the DOH. A platelet
count of 50 post-treatment is quite acceptable for protection against bleeding, but still does predict a poorer
outcome with regards to mortality and morbidity.

Therefore thrombocytopenia occurs as a result of:

* increased peripheral destruction or

* increased peripheral sequestration or
» decreased production or

» a combination of the above.
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Approach to management

As with any other patient, start with a good history. Try to ascertain how long the problem has been going on
and the clinical severity. It is also of value to find out about recent infections, any recent medications taken
and any traditional medicines. A full blood count is recommended with a peripheral smear, as well as antinuclear
factor, syphilis serology and if the diagnosis of HIV has just been made, then viral load and CD4 counts. The
policy in my department and of most other centres is to do a bone marrow biopsy, to asses megakaryocyte
numbers and morphology. One can then easily exclude granulomas, Kaposi’'s sarcoma and lymphoma or even
fibrosis in the marrow. It is policy in my department to do a TB culture with every marrow done on an HIV-
positive individual.

Once the decision is made to treat, then the difficulty is deciding how to treat.
Steroids

A dose of 1 mg/kg/day prednisone should be started as a first-line therapy. Monitor the platelet counts regularly
and be alert for opportunistic infections. If no response is seen within a 2-week period, one can try a higher
dosage of 2 mg/kg/day. This is the dosage used in the HIV-negative cohort. These patients should be monitored
carefully and be on antiretrovirals. Patients should not stay on high-dosage therapy for more than a month. If
no response or a nominal response is seen, it should be considered as treatment failure and alternative
treatment given. | find it most risky to keep patients on low-dose steroids for protracted periods of time, due
to the side-effects and the immunosuppresion.

Prednisone does not stimulate viral replication but does however accelerate the course of Kaposi's sarcoma.’

Intravenous immunoglobulin

Intravenous immunoglobulin (IVIG) is effective in raising a patient’s platelet counts. However, it is not cheap
and results can be timeous and short lasting. It is not a cost-effective way of maintaining a platelet count and
should only be used in chronic cases as a last resort. In the acute setting it is good for raising counts prior to
a splenectomy or if patients have severe or uncontrollable haemorrhage. This would then be used in conjunction
with platelet transfusions. The exact mechanisms of action are not entirely understood — suffice to say that
excessive

Anti-D

The anti-rhesus globulin can also be used with varying success. This should not be used in patients who are
Rh+ as it may cause haemolysis. It can however be used if the patient has a normal haemoglobin. Its effects,
if there is going to be a response, are said to be longer lasting than IVIG.

Splenec tomy

Splenectomy is the usual 2nd-line of therapy with the HIV-negative cohort. There were concerns initially that
it would accelerate the course of HIV. This was before antiretroviral therapy was commonly available. At the
moment, besidesgthe concerns of infections from capsulated organisms and malaria, splenectomy may be a
good alternative.” The literature has shown splenectomy to attenuate immune reconstitution syndrome and

has shown to produce patients with a higher CD4 and CD8 counts along with a slower progression to AIDS.

Splenic irradiation is of no value in this situation.
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Megestrol acetate

This drug was initially used to treat cachexia and anorexia in HIV. It is known to block the Fc receptors in
macrophages. Trials have shown that megestrol acetate (MA) increases peripheral platelet counts and improves
platelet survival. There were no improvements in body mass index (BMI), peripheral CD4 counts or viral Ioads4
Danazol is still of value in idiopathic thrombocytopenic purpura, even in HIV-induced ITP.

Transfusions

Transfusions have a transient effect, they are expensive and should be limited to emergencies and theatre.
Normally they should be given with IVIG to have a longer lasting effect. Transfusions have other side-effects,
e.g. transfusion reactions, infections and transfusion-related acute lung injury (TRALI). Multiple transfusions
are known to decrease immunity and stimulate HIV1 expression.

Novel therapies

These are still in experimental phases but include entities such as recombinant thrombopoietin, alpha interferon
and II-6, 1I-3, and II-11. Vincristine is very seldom used.

Thrombotic thrombocytopenic purpura

This is a severe haemolytic disorder characterised by fragmentation of the red cells, low platelets and purpura.
In severe and neglected cases renal impairment and cerebrovascular signs are seen. The basic pathophysiology
is due to a deficient or dysfunctional protease ADAMTS-13. This protease cleaves the large von Willebrand
molecules into smaller molecules, allowing haemostasis to occur. This disease is seen in the HIV-negative and
positive cohorts. It can be seen as part of a seroconversion disease but is mostly seen in the later stages of
HIV with low CD4 counts. This disease is very common in South Africa and unfortunately still has a high mortality
and morbidity, probably due to underdiagnosis, misdiagnosis and maltreatment.

There are various treatment options for this condition, ranging from plasma exchange, vincristine and cryoglobulin
poor fresh frozen plasma (FFP) with prednisone 1 mg/kg/day. The effectiveness of using cryo-poor FFP and
prednisone is similar to plasma exchange and is a practical and viable alternative treatment option for caregivers
in the rural settings.® At least treatment can be initiated locally and the patient stabilised before transferring to a
main centre.

In a nutshell

» Thrombocytopenia in HIV is common and multifactorial.

« '95 Normal megakaryocyte morphology is important to maintain normal thrombopoiesis.

« '95 Thrombocytopenia early on in the disease is generally due to peripheral destruction and has large platelets, while in
AIDS it is usually associated with decreased production.

« '95 Thrombocytopenia, irrespective of cause and concomitant antiretroviral therapy, is associated with a poorer outcome
and accelerated decrease in CD4 counts and AIDS progression.

«'95 An initial bone marrow biopsy is mandatory to asses the thrombopoiesis, among other things, along with CD4 count
and viral load.

«'95 Consider starting antiretrovirals when active treatment is decided on, especially when using immunosuppressive agents.
*'95 DO NOT leave patients on steroids for protracted periods without antiretroviral cover and be vigilant for opportunistic
infections.

« '95 Always consider thrombotic thrombocytopenic purpura as a cause of thrombocytopenia in HIV.

«'95 If no plasma exchange facility is available or if one chooses not to use it, always use cryoprecipitate- poor FFP, along
with steroids and start antiretrovirals.

*'95 When in doubt, refer and leave the decision of splenectomy to specialists.
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Table I. Drugs that directly affect thrombopoiesis

* '95 Co-trimoxazole
« '95 Pentamidine

* '95 Pyrimethamine
« '95 Ganciclovir

« '95 Fluconazole

« '95 Rifabutin

* '95 Alpha—'96interferon
* '95 Clarithromycin
« '95 Didanosine

* '95 Amphotericin B
* '95 Indinavir

« '95 Ritonavir

Table Il. Causes of thrombocytopenia

Decreased production

« '95 Haematinic deficiencies, e.g. folate vit B12

« '95 Dysmegakaryopoiesis (direct HIV infection, drugs, cytokines from other infections
or malignancies, etc.)

« '95 Direct infections of the bone marrow

« '95 Malignancies infiltrating the bone marrow

« '95 Amegakaryopoiesis, hereditary causes (May-Hegglin, etc.)

« '95 Drugs: delavirdine and nelfinavir (see Table 1)

Peripheral consumption

« '95 Idiopathic thrombocytopenic purpura

« '95 Diffuse intravascular coagulopathy

* '95 Thrombotic thrombocytopenic purpura

Peripheral sequestration/hypersplenism
* '95 Infections

« '95 Haemophagocytosis

« '95 Cirrhosis
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Blood Safety at WPBTS

Ensuring a safe supply of blood has been and will remain a priority for Blood Transfusion Services worldwide. The
importance placed on transfusion transmitted diseases such as hepatitis B, hepatitis C and syphilis has often been
overshadowed since the advent of AIDS. Blood safety at the WPBTS rests on a multi-layered approach which is made
possible due to more stringent donor screening and technological advances.

Level 1: Selective donor recruitment

WPBTS donors are recruited on a voluntary non- remuneration basis only. Donors are not offered incentives which
could affect or alter their altruistic motivation to donate. Such interested persons are therefore precluded from donating.
Stringent donor selection procedures and programmes are in place to encourage regular donation. Research has shown
that regular donors who give blood freely have little reason to conceal information about their lifestyle and have been
shown to be the safest source of blood. 85% of donations at WPBTS are from regular donors.

Level 2: Continuous education of donors

Prospective donors are informed of donor requirements with respect to lifestyle choices and medical history. This is
performed via our promotions department prior to donation through presentations and literature handouts. These
presentations are repeated as the need arises.

Level 3: Pre-donation screening

At each donation donors are required to complete a donor questionnaire and are questioned confidentially about any
behaviour which might pose a risk to the patient. The questionnaire coupled with a physical examination of the donor
is designed to exclude donors who may have high risk behaviour and/or are medically unfit to donate.

A confidential exclusion hotline number is in place which donors can call to withdraw their donation if they feel they
may be at risk.

The overall donor exclusion rate at the clinics is between 18 and 20%.

Level 4: Testing each donation

Using the latest technology, each blood donation undergoes routine screening for Hepatitis B, Hepatitis C, Syphilis and
HIV. Serological tests include, Anti-HIV-1 and 2, HBsAg, Anti-HCV. Nucleic acid tests (NAT) include, HIV-1 RNA, HBV
DNA and HCV RNA.

It is claimed NAT narrows the window period for HIV to 5-7 days, that of HCV to 23 days and for HBV to 34 days.

All results must be negative for a blood unit to be labelled and released. Blood found reactive on any of the tests is
quarantined, removed and incinerated.

Level 5: Sterilisation of blood products

Bacteria are removed from fractionated blood products via filtration. Certain plasma products viz. Factor VIII, Factor
IX, Immunoglobulins, Stabilised serum and Albumin are heat treated for residual virus inactivation to prevent the
transmission of viruses such as Hepatitis or HIV.

Level 6: Information

The ultimate decision of whether to administer blood rests with the physician. The WPBTS however plays an active
role in the promotion of effective transfusion practice to all medical staff at government and private hospitals. This is
achieved amongst others via the “Clinical guidelines for the use of Blood Products in South Africa” booklet which is
widely distributed. The fourth edition is currently being finalised before going to print. (Watch this space for details).

Alternative transfusion options

» Autologous donation where a prospective patient can donate his/her own blood for pre-elective surgery.

< Designated donation where family and friends can donate for a patient.

« Intraoperative blood collection where the blood lost during surgery is saved and transfused back to the patient.
» Erythropoietin a bone marrow stimulant can be utilised in specific conditions eg. anaemia of renal failure.
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