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Thrombocytopenia induced by a taurine-containing energy drink:
an adverse reaction to herbal medicine
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ABSTRACT

Thrombocytopenia is a well-recognized adverse effect of many drugs. The association of thrombocytopenia with herbal reme-
dies, nutritional supplements, foods and beverages, complementary or alternative medicines, has been rarely described. There are
reports of thrombocytopenia caused by quinine-containing beverages, cow’s milk, cranberry juice, Jui, a Chinese herbal tea, Lupinus
termis bean and tahini. A definite evidence of a causal association with thrombocytopenia is warranted; nevertheless not always
there is provided probable or possible evidence in the association with thrombocytopenia. We report the first case, to our knowledge,
of thrombocytopenia induced by taurine, present in an energy drink prescribed to our patient as tonic treatment.

Introduction

Thrombocytopenia, defined as a platelet count of
less than 100,000 mm?, is a pathologic condition
caused by different mechanisms and with fatal conse-
quences.! According to the literature, drug-induced
thrombocytopenia is very often associated with the use
of non-steroidal anti-inflammatory drugs, sulfon-
amides, cinchona alkaloids (derivatives of chinine and
chinidine), thiazide containing diuretics, penicillin,
gold salts, sulfosalazine and heparin, although the ac-
tual list of compounds is more extended** and more
than 1400 drugs have been implicated in thrombocy-
topenia (at least one case report). Interestingly, in only
67 of such cases, specific analyses have established
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the direct involvement of the drug as a causative factor
of the disease.> Conversely, many chemotherapeutic
agents are known to induce thrombocytopenia by di-
rect inhibition of megakaryopoiesis.

Epidemiologic studies indicate that the incidence of
drug-induced thrombocytopenia in the general popula-
tion is about 10 cases per one million inhabitants per
year. In specific populations such as in hospitalized pa-
tients affected by tumors, who undergo chemotherapy,
the incidence is considerably higher. Even though drug-
induced thrombocytopenia is a relatively rare adverse
drug reaction, its consequences can be severe.®®

A reduced platelet count can be the result of vari-
ous mechanisms: impaired production by the bone
marrow, accelerated peripheral degradation and in-
creased hemocatheresis by the spleen. To understand
the aetiology of thrombocytopenia, the following tests
are usually carried out: a careful clinical and pharma-
cological history, physical examination, peripheral
blood tests including laboratory measurements of im-
mature platelet fraction (IPF), evaluation of the pres-
ence of anti-platelet antibodies, diagnostic imaging
and lastly the evaluation of bone marrow morphology
by aspiration or biopsy.

Immune thrombocytopenic purpura (ITP) is an ac-
quired immune disorder. The diagnosis is based on the
finding of an isolated reduced platelet count in the ab-
sence of other hematologic abnormalities or clinical
evidence of concomitant pathologic states. While the
presence of anti-platelet antibodies may strongly sug-
gest the diagnosis of ITP, a high percentage of cases
are serum negative.

The pathogenic mechanism underlying ITP is the
immune-mediated destruction of platelets by specific
IG against epitopes expressed on their surface.®!?
These epitopes are frequently glycoproteins, such as
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GPIIbllla. The antigenic mimetism, the possible
cross-reaction of antibodies against viral or bacterial
epitopes, and the alterations of the immune system
(such as the loss of peripheral tolerance) are further
determining events of this autoimmune defects.'>'?

The development of ITP is triggered or favored by
previous viral [HIV, hepatitis C virus (HCV), varicella-
zoster virus] or bacterial (Helicobacter pylori) infec-
tions and exposure to drugs or chemical substances.

In this study, we report a case of thrombocytopenia
induced by taurine, an antioxidant and energizing sub-
stance commonly present in high-energy drinks used
as tonic treatment. To our knowledge, this is the first
case reported in the literature.

Case Report

An 85-year old woman in overall good health con-
ditions was admitted to our Department because of
sudden development of bilateral pre-tibial petechiae
and large ecchymoses on the trunk and limbs. The pa-
tient was under anticoagulants treatment because of
chronic atrial fibrillation and mitral valve biologic
prosthesis, implanted ten years earlier. Therefore, pro-
thrombin time and international normalized ratio
(INR) values were controlled and resulted in the nor-
mal therapeutic range (INR: 2-2.5). In contrast, serial
haemocytometric tests documented severe thrombo-
cytopenia (platelets count <10,000 mm?®). Previous
laboratory analyses, performed 20 days earlier,
showed normal platelets count (230,000 mm?). The
clinical history of the patient excluded recent viral or
bacterial infection or changes in the usual pharmaco-
logic therapy (digoxin, calcium channel blockers, di-
uretics and warfarin). Physical examination showed,
in addition to both extremities, also petechiae on the
mouth and conjunctival mucosa. Cardiopulmonary
performance was within normal limits.

Morphologic examination of peripheral blood
showed rare giant platelets. No alterations were ob-
served in white and red cell counts, excluding the pres-
ence of hematologic diseases. An increased value of
IPF was detected (19% n.v. 1%-3%) indicating a com-
pensatory response of the bone marrow. In addition,
IPF can be considered an indirect index of peripheral
platelets destruction. Total complement, C3 and C4
were within normal limits. The search for anti-
platelets antibodies, autoimmunity, HIV, HCV and all
serological and microbiological tests including anti-
streptolysin value were within the normal range.

Renal, hepatic, thyroid and endocrine-metabolic
functions were normal. An ultrasonography of the ab-
domen showed normal volumes of the liver and spleen.
Finally an echocardiography study showed concentric
hypertrophy with normal ejection fraction (55%), nor-
mal function and morphology of mitral valve biologic

[page 260]

[Italian Journal of Medicine 2014; 8:466]

press

N

prosthesis with moderate right side chamber dilation.
These clinical and laboratory data led us to look for pos-
sible recent causes of the sudden development of throm-
bocytopenia. A careful investigation gave us the
opportunity to discover an energy drug, prescribed by
the family physician, as the likely cause triggering the
platelet disease. In fact, the patient had assumed, during
the week preceding hospitalization, a preparation con-
taining guarana (a caffeine-containing alkaloid), royal
jelly, high amounts of taurine (4.5%), eleutherococcus
and other herbal remedies. The withdrawal of the en-
ergy drug, together with an immunosuppressive dose
of methyl-prednisolone (1 mg/kg/day) produced a rapid
and progressive rise of platelets count along with the
progressive regression of the clinical manifestations.
The platelet count returned to the normal value in less
than 2 weeks with persistent normal count (>180,000
mm?) even at the last follow up, 1 year after the onset
of thrombocytopenia.

Discussion

There are two mechanisms underlying the produc-
tion of drug-induced antibodies, one is the constitution
of steady covalent binding between a drug component
and the external surface of the platelets, which in turn
induces the development of a immunogenic neo-anti-
gen; the other is represented by modifications of platelet
membrane glycoproteins (such as GPIIblIla, GPIbIX,
PECAM-1)," which increase their immunogenic activ-
ity. In addition, a variety of studies have shown that the
immunologic activity of the drugs is specifically due to
their single active pharmacologic components; in fact,
cross-reactivity is absent even between thrombocy-
topenic drugs, such as quinidine and sulfamethoxa-
zole.!'" 1215 The latter is one of the most frequent drug
implicated in thrombocytopenia; it belongs to the class
of sulfonamides, which also include sulpha-drugs.!¢ The
chemical structure of these compounds contains a group
constituted by an atom of sulfur with valence 6 and dou-
ble oxidation (S-O,) and a link with an amino-nitrogen
atom (NH,); their general formula is R-SO,-NH,, with
R representing an aromatic group. Intriguingly, the gen-
eral chemical structure of taurine, which is also named
2-aminoetanosulphonic acid, mimics that of sulfon-
amides and contains a functional group of hydroxylated
sulfonic acid, linked to an amino-nitrogen atom,; its gen-
eral formula is OH-SO,-NH,.

Examination of the scientific literature failed to pro-
vide evidence of similar cases of thrombocytopenia in-
duced by energy drugs. However, in the light of the
mechanisms underlying drug-induced platelets destruc-
tion, the analogy between chemical structures of drugs
known to be most often responsible of thrombocytope-
nia (i.e. quinine, sulfonamides, gold salts, etc.) and those
present in the energy mixture used by our patient, sug-
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gests that the same chemicals were responsible for the
disease. Thus, the analogy with sulfonamides structures
allowed us to advance the hypothesis that our patient
represents a case of taurine induced thrombocytopenia.
Unfortunately, the assay of antibodies versus hapten-gly-
coprotein complex/sulfonamide-like group in the serum
of our patient was not possible, because is available only
in high specialized laboratories. Thus, the similarities in
biochemical structure between sulfonamide and taurine,
the time course correlation between ingestion of this
compound, the development of thrombocytopenia and
finally, the persistent normal platelet count after with-
drawal of causative drug, strongly support our conclu-
sion. However, further laboratory studies are needed to
corroborate our hypothesis.

Conclusions

According to others previously reported clinical
cases, a deep investigation about the consumption of
herbal remedies or other unconventional medicine, in-
cluding energy drinks,!” is mandatory to rule out or
confirm a possible adverse event including immune-
mediated reaction;!32° all physicians could contribute
to increase the knowledge on this field of medical sci-
ence.
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