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VIEWPOINT

White clot syndrome

A serious complication of heparin therapy

Jae C. Chang, MD

Thrombocytopenia develops in about 5% of all pa-
tients treated with heparin, usually 6 to 13 days after
initiation of therapy.*?> Some patients with heparin-
induced thrombocytopenia progress further to para-
doxical thrombosis.'?* In these patients, pathologic
examination always shows that the thrombi consist of
platelet aggregates and are white. Therefore, they are
called platelet thrombi, or white clots,'? giving rise to
the name white clot syndrome. The clinical course of
this condition is life-threatening, and early recognition
is of paramount importance for a favorable outcome.

MECHANISM—The exact mechanism of white clot
syndrome is unknown. However, in certain circum-
stances, heparin (either bovine or porcine) provokes an
immune response, resulting in production of heparin
antibodies belonging to the IgG class.® This can hap-
pen even with very low doses. If treatment is contin-
ued, immune complexes of heparin and heparin anti-
bodies are formed. These, in turn, bind to platelets via
platelet Fc receptors, causing in vivo aggregation of
platelets.

Clinically, in vivo platelet aggregation is manifested
initially as thrombocytopenia. This usually occurs more
than 5 days after initiation of heparin treatment, which
is presumably the time required for antibody response.
if heparin-induced thrombocytopenia is not recog-
nized and if treatment is continued, intravascular ag-
gregation of platelets will cause rapid development of
multiple thrombotic diseases in some patients.

Support for this pathogenesis is provided by (1) the
pathologic finding of white clots that show massive
platelet thrombi on specimens obtained during sur-
gery or at autopsy and (2) the observation of in vitro
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aggregation of platelets when heparin is combined
with the patient's plasma." This in vitro effect has been
utilized in the heparin-induced platelet aggregation
test, which establishes the diagnosis of white clot syn-
drome.

CLINICAL ASPECTS—AIthough mild to modest throm-
bocytopenia is not a major clinical concern, since se-
rious bleeding may not occur until the platelet count
falls below 20,000/uL, thrombotic complications can
be very serious. The spectrum of white clot syndrome
includes arterial, venous, cerebral, and pulmonary
thrombosis and acute myocardial infarction.'®

Since | first observed this syndrome in 1979, | have
diagnosed more than 40 cases. Initially, when the di-
agnosis was not well recognized and appropriate di-
agnostic criteria were not available, the mortality rate
at Good Samaritan Hospital, Dayton, Ohio, was 40%
and the morbidity was considerable. However, once
the syndrome was recognized and diagnostic criteria
were developed, the mortality and morbidity rates
were reduced to less than 10%. Most recently, both
heparin-induced thrombocytopenia and white clot syn-
drome have been uncommon at Good Samaritan Hos-
pital, after elimination of heparin products from certain
manufacturers.

Typical clinical features of white clot syndrome are
acute-onset thrombocytopenia and rapid development
of gangrene in an upper or lower extremity, symptoms
and signs of pulmonary emboli, and stroke in a patient
who is receiving heparin.

THE ROLE OF HEPARIN MANUFACTURE—Because of
periodic clustering of cases of white clot syndrome at
Good Samaritan Hospital (personal observation) and
other institutions,” | suspected that the heparin prod-
uct itself—not the patient’s idiosyncrasy—was re-
sponsible. To check this theory, | painstakingly exam-
ined every patient's heparin records whenever possi-
ble. Interestingly, | found that this syndrome has been
commonly observed in patients receiving heparin from
certain lots and manufacturers. Once, within a 4-week
span, | diagnosed it in four patients who had received
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heparin from the same lot. When the hospital pharma-
cy removed that manufacturer's heparin products from
the shelf, no further cases were observed for more
than 2 years.

Since heparin is a heterogeneous group of straight-
chain anionic mucopolysaccharides, it is possible that
certain manufacturers' heparin, depending on its ba-
sic molecular structure and treatment during manufac-
ture, is more antigenic than others. It has been shown
that the platelet-aggregating activity of heparin can be
directly related to its molecular weight ®

DIAGNOSTIC CRITERIA—I use the following criteria to
diagnose white clot syndrome.

e Development of thrombocytopenia in the presence
of a platelet count of less than 120,000/uL during hep-
arin therapy

e Normalization of the platelet count after an interrup-
tion in heparin therapy

e Detection of white clots on pathologic examination
of thrombectomy specimens or the presence of symp-
toms and signs indicating thrombosis

e Exclusion of other causes of thrombocytopenia

e Adequate or increased number of megakaryocytes
in bone marrow

e Positive results on heparin-induced platelet aggre-
gation test

A critical aspect of the heparin-induced platelet ag-
gregation test is the pooling of normal platelet-rich
plasma from multiple donors, usually five. Multiple do-
nors are needed because the platelets from only about
50% of random normal donors would react to a hepa-
rin-dependent platelet aggregating factor® When mul-
tiple donors are used, the test result has high specific-
ity (95%) and sensitivity (> 90%).

MANAGEMENT—The importance of early recognition
of white clot syndrome cannot be overemphasized,
since a missed or delayed diagnosis can have grave
consequences. Awareness of the syndrome and close
monitoring of the platelet count during heparin admin-
istration are critically important. | recommend that in
an institution where heparin-induced thrombocytope-
nia has been seen, a platelet count at least once every

continued
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2 days for 14 days be performed while the patient is re-
ceiving heparin.’

If heparin-induced thrombocytopenia is strongly
suspected, heparin use should be discontinued im-
mediately and a heparin-induced platelet aggregation
test should be performed. If the test is positive, thera-
py with an alternate antithrombotic drug should be in-
itiated. Possible alternatives include warfarin sodium,
acetylsalicylic acid, dipyridamole (Persantine), dex-
tran, and streptokinase (Kabikinase, Streptase). If
massive arterial thrombi have already developed in an
extremity but are still in an early stage, emergency
thrombectomy may salvage the limb.

in my opinion, the hospital's most important deci-
sion when white clot syndrome is encountered in sev-
eral patients who are receiving heparin from the same
manufacturer is to remove all the heparin products
from that particular source and replace them with an-
other manufacturer's products. This precaution will
probably prevent further occurrence of the syndrome
in that hospital. In addition, the heparin manufacturer
should be immediately informed of the problem. RGM
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tion, Dayton, Ohio.

Address for correspondence: Jae C. Chang, MD, Good Samaritan
Hospital and Health Center, Dayton, OH 45406.

References

1. Chang JC. White clot syndrome associated with heparin-induced thrombocytopenia: a
review of 23 cases. Heart Lung 1987;16(4):403-7

2. King DJ, Kelton JG. Heparin-associated thrombocytopenia. Ann Intern Med 1984;
100(4):535-40

3. Towne JB, Bernhard VM, Hussey C, et al. White clot syndrome: peripheral vascular
complications of heparin therapy. Arch Surg 1979;114(4):372.7

4. Benhamou AC, Gruel Y, Barsotti A, et al. The white clot syndrome or heparin asso-
ciated thrombocytopenia and thrombosis (WCS or HATT): 26 cases. Int Angiol 1985;4(3):
303-10

5. Trowbridge AA, Caraveo J, Green JB, et al. Heparin-related immune thrombocyto-
penia: studies of antibody-heparin specificity. Am J Med 1978.65(2):277-83

6. Silver D, Kapsach DN, Tsol EK. Heparin-induced thrombocytopenia, thrombosis, and
hemorrhage. Ann Surg 1983;198(3):301-6

7. Stead RB, Schafer Al, Rosenberg RD, et al. Heterogeneity of heparin lots associated
with thrombocytopenia and thromboembolism. Am J Med 1984,77(1):185-8

8. Salzman EW, Rosenberg RD, Smith MH, et al. Effect of heparin and heparin fractions
on platelet aggregation. J Clin invest 1980:65(1):64-73

9. Salem HH, van der Weyden MB. Heparin induced thrombocytopenia: variable plate-
let-rich plasma reactivity to heparin dependent platelet aggregating factor. Pathology
1983;15(3):297-9

VOL 87/NC 1/JANUARY 1990/POSTGRADUATE MEDICINE





