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Immune Thrombotic Thrombocytopenic Purpura in a Patient
with Suspected COVID-19: Hydroxychloroquine Culprit or Just
Happenstance?
COVID-19 Şüpheli Bir Hastada İmmün Trombotik Trombositopenik Purpura: Hidroksiklorokin
Suçlu mu Yoksa Sadece Rastlantı mı?
Tajamul H. Mir
Khyber Medical Institute Srinagar, Department of Nephrology and Lupus/Vasculitis Centre, Srinagar, India

To the Editor,
I read with great interest the recently published letter to
the editor by Arıkan et al. [1] about hydroxychloroquine
(HCQ)-associated thrombotic thrombocytopenic purpura
(TTP) together with some queries raised by Sookaromdee and
Wiwanitkit and the original authors’ reply [1,2]. There are some
pertinent points to note. First and foremost, HCQ-induced TTP
is an extremely rare but nevertheless recognized entity with
only a few cases reported in the literature, which have not
been thoroughly evaluated. Most of the data regarding this
complication have been extrapolated against the background
of HCQ’s parent compound, quinine. Quinine-induced and
presumably HCQ-induced TTP is characterized by generation
of antiplatelet antibodies, which cross-react with the
endothelium and cause TTP. However, typical drug-induced
TTP, including quinine-induced TTP, is not associated with
a critical drop in ADAMTS13 levels or with the presence of
an ADAMTS13 inhibitor, but the patient presented by Arıkan
et al. had both. This is an important differentiating feature
of quinine-induced TTP from immune TTP (iTTP) and it calls
into question the diagnosis made by Arıkan et al. [1] or even
suggests iTTP after HCQ as a novel complication [3]. I would
not straight away repudiate the observation made by Arıkan
et al. [1] because, first of all, there is a definite temporal
profile that links the medicine with iTTP, and, furthermore,
some drugs like the thienopyridine group of antiplatelets
have been associated with classic iTTP leading to a critical
drop in ADAMTS13 levels and the presence of an inhibitor
[4]. At least five cases of thrombotic microangiopathy of iTTP/
HUS (hemolytic uremic syndrome) in coronavirus disease-19
(COVID-19) have been reported in the literature with an
obvious temporal relation between HCQ and the development
of iTTP, which seems to have been ignored by most authors in
light of COVID-19 infection and everything being attributed
to this novel virus [5,6,7,8]. It needs to be emphasized that
quinine-induced thrombotic microangiopathy can occur

hours, days, or months after exposure to the drug and HCQ
has a very long elimination half-life of 40 days after a
single dose. The typical COVID-19-induced TTP-like illness is
secondary to diffuse endothelial damage secondary to virusinduced endotheliitis further aggravated by complement
overactivity, causing an over-spilling of von Willebrand factor
(vWF) from the damaged endothelial network overwhelming
the ADAMTS13 protease and producing the relative ADAMTS
deficiency typically seen as an ADAMTS13/vWF ratio of <10,
but without a critical drop in ADAMTS13 levels and in the
absence of a circulating ADAMTS inhibitor [9]. Nevertheless,
some cases of classic iTTP have occurred in association
with COVID-19 infection, possibly due to some novel
mechanism triggered by the virus or maybe the unmasking
of a latent disease with the virus possibly acting as a second
hit. Differentiating primary from secondary thrombotic
microangiopathy is not always easy since many genetic or even
acquired variants could be clinically silent, becoming manifest
later in life following a second hit such as an infection, drug,
surgical stress, or pregnancy. In the case presented by Arıkan
et al. [1], I feel that at least immunoglobulin G anti-COVID
antibodies should have been examined and, if possible, novel
in vitro HCQ sensitization testing should be performed as well
[10]. Although re-exposure to the drug could easily solve the
diagnostic dilemma, it would be absolutely unethical and risky
since the second exposure could be more devastating if the
drug were in fact the culprit. The initial illness in the patient
could have been any trivial infection or maybe a mild COVID
case (though not documented). I am sure the authors must
have thoroughly evaluated the patient for other mimickers
and ruled them out, and systemic lupus erythematosus seems
very unlikely. The role of HCQ in causing iTTP in the given case
cannot be absolutely ruled out.
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REPLY FROM THE AUTHORS
To the Editor,
We thank our colleague for his interest and excellent comments.
We totally agree that the case that we reported is not a typical
case of quinine-induced thrombotic thrombocytopenic purpura
(TTP) [1]. As Mir emphasized, a significant decrease in the activity
of ADAMTS13 or the presence of inhibitors is not an expected
finding in quinine-associated TTP. However, infections as well
as drugs can act as a second hit in some patients with silent
genetic or acquired TTP variants, as Mir stated. Furthermore,
HCQ could act as a second hit in the patient, or HCQ could also
cause TTP with low ADAMTS13 activity in some patients, similar
to other drugs such as the thienopyridine group of antiplatelet
drugs. That is why we assume that this was a case of antibodymediated TTP, possibly induced by HCQ.
There are some reported cases of severe acute respiratory
syndrome causing coronavirus-2 presenting with TTP in the
literature. In most of these cases, lung CT showed significant
infiltration with positive polymerase chain reaction tests
by nasopharyngeal swab [2] or positivity for specific
immunoglobulin (Ig) G [3]. Our limitation was that specific IgG
could not be determined serologically. In addition, there were no
laboratory abnormalities that suggested coronavirus disease-19
(COVID-19), such as lymphopenia or high serum ferritin or
fibrinogen. We also excluded cardiovascular, autoimmune, and
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malignant diseases. After the patient was discharged, we tried
to contact the patient, but we learned that this individual had
moved to another city. Interestingly, we were informed that
the patient was diagnosed with COVID-19 by rapid testing and
specific clinical findings in a different hospital 4 months later. At
that time, the patient was not using HCQ. The patient improved
without significant sequelae. Furthermore, we could not
determine specific IgG levels related to the illness complicated
with TTP during the first hospitalization.
HCQ has some well-known hematological side effects including
anemia, thrombocytopenia, agranulocytosis, leukopenia, and
aplastic anemia. There are two case reports from before the
COVID-19 pandemic in the literature in terms of possible HCQrelated TTP, but these relations were suspicious because these
patients had respective medical histories of systemic lupus
erythematosus and rheumatoid arthritis [4,5].
In conclusion, it is not possible to confidently insist that HCQ has
a definite role in the etiology of thrombotic microangiopathy,
but our observation should be kept in mind as HCQ might be
associated with TTP.

Fatma Arıkan, Yasin Yıldız, Tarık Ercan, Özen Oruç, Seçkin Akçay,
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Antithrombin, COVID-19, and Fresh Frozen Plasma Treatment
Antitrombin, COVID-19 ve Taze Dondurulmuş Plazma Tedavisi
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To the Editor,
We found the article entitled “Prognostic value of
antithrombin levels in COVID-19 patients and impact of
fresh frozen plasma treatment: a retrospective study” very
interesting [1]. Considering antithrombin (AT) levels and
fresh frozen plasma (FFP) in these patients, Anaklı et al. [1]
concluded that “AT activity could be used as a prognostic
marker for survival and organ failure in COVID-19-associated
ARDS patients. AT supplementation therapy with FFP in
patients with COVID-19-induced hypercoagulopathy may
improve thrombosis prophylaxis and thus have an impact
on survival” [1]. Indeed, plasma therapy is a widely discussed
alternative option for management of severe coronavirus
disease-19 (COVID-19). Some medical scientists have
proposed the usefulness of non-convalescent plasma therapy.
In a recent report, Bajpai et al. [2] found that the median
improvement in PaO2/FiO2 in COVID-19 patients treated with
non-convalescent plasma was significantly superior to results
of FFP at 48 hours. Additionally, an important consideration
for any kind of plasma therapy is the safety. The major
consideration is possible pathogenic contamination in plasma
[3]. Finally, the exact pathomechanism of COVID-19-related
coagulopathy is not well clarified but it is believed to be an
immunopathological process [4]. The use of FFP therapy is
not direct management for the underlying immunological
problem; a more appropriate management might be plasma
exchange therapy [5].
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