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Isoniazid-induced Immune Thrombocytopenia
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Abstract:

Drug-induced thrombocytopenia occurs through immune-mediated platelet destruction, and its management
is challenging during tuberculosis treatment. Although rifampicin is the most common drug causing thrombo-
cytopenia, isoniazid can also cause thrombocytopenia. We herein report a 75-year-old man who developed
thrombocytopenia during tuberculosis treatment. Platelet-associated immunoglobulin G and a drug-induced
lymphocyte stimulation test for isoniazid were positive; no other causes of thrombocytopenia were identified.
The patient was diagnosed with isoniazid-induced immune thrombocytopenia, and the platelet count normal-
ized after isoniazid discontinuation. We describe the immunological mechanism of thrombocytosis due to

isoniazid, an uncommon cause of thrombocytopenia that physicians should be aware exists.
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Introduction

Tuberculosis is a chronic granulomatous infection that has
caused epidemiological problems for over a century and re-
quires long-term antimicrobial treatment, which can have
various side effects. Skin rashes, hepatotoxicity and diges-
tive symptoms, such as diarrhea and loss of appetite, are
among the common side effects of anti-tuberculosis drugs.
Although tuberculosis treatment is challenging because of
these side effects, serious side effects are rare.

Thrombocytopenia is an uncommon but possible side ef-
fect caused by anti-tuberculosis drugs that can be life-
threatening. Rifampicin (RFP) is the most common causative
drug among anti-tuberculosis drugs (1-5). However, studies
have reported only a few cases of isoniazid (INH)-induced
thrombocytopenia (5-10).

We herein report a case of severe drug-induced immune
thrombocytopenia caused by INH.

Case Report

We herein report a 75-year-old Japanese man with a
medical history of spondylitis at 72 years and no medical
history of tuberculosis. He was diagnosed with tuberculosis
and tuberculous spondylitis. Chest radiography showed bilat-
eral nodular shadow and an infiltrative shadow of the left
lung (Fig. 1), and treatment was initiated with RFP (600
mg/day), INH (300 mg/day), ethambutol (EB, 500 mg/day)
and pyrazinamide (PZA, 1.2 g/day) at another hospital. Pos-
terior lumbar spinal fusion was performed subsequently.

As hepatic toxicity occurred after 1 month [aspartate
transaminase (AST), 164 U/L; alanine transaminase (ALT),
186 U/L], drugs were discontinued for 4 weeks until hepato-
toxicity improved. During this period, the platelet count
dropped to 9.0x10*/uL at 11 days after drug discontinuation
and thereafter increased to 13.6x10%uL. Although the pa-
tient was desensitized with and INH and RFP after the he-
patic function improved (INH and RFP doses started at 50
and 75 mg/day, respectively, and increased 2-fold every 3
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Chest radiography

Figure 1.
shadow of the left lung.

days, finally reaching 300 and 600 mg/day, respectively),
hepatotoxicity occurred again (AST, 94 U/L; ALT, 76 U/L).
Therefore, RFP was discontinued, and treatment with INH
and EB was continued. The patient was transferred to our
hospital 3 months after the initiation of the treatment (10
days after discontinuation of RFP) because continuing the
treatment at that hospital was deemed difficult.

Laboratory investigations on admission showed a low
platelet count of 1.5x10%uL (Table 1). Therefore, platelet
transfusion of 10 and 20 units was done on days 1 and 2,
respectively. Red blood cell transfusion of two units was
also performed for anemia on day one. According to labora-
tory investigations, secondary anemia was diagnosed be-
cause of tuberculosis. The decrease in the platelet count was
associated with the administration of INH, after reviewing
the course and medications (Fig. 2A). Therefore, INH was
discontinued on the third day, and levofloxacin (500 mg/
day) and streptomycin (0.3 g/day) were added. No bacteria
were detected from cultures of blood, sputum or urine, ex-
cluding the Mycobacterium tuberculosis detected from spu-
tum culture. An elevated immature platelet fraction of 24.7%
(normal range, 2-10%) implied accelerated platelet destruc-
tion. Platelet-associated immunoglobulin G (PA-IgG) was
positive, and INH was positive using the drug-induced lym-
phocyte stimulation test (DLST), while RFP was negative.
No rash or bleeding symptoms were noted.

Bone marrow aspiration was performed to exclude hema-
tological malignancies and bone marrow tuberculosis, and
no specific findings, including malignant and granulomatous

Chest radiography at the diagnosis showed bilateral nodular shadow and infiltrative

findings, were revealed by the histopathological analysis
(Fig. 3). Although the platelet count decreased again after
platelet transfusion, which implied the continuation of the
antibody-mediated destruction of platelets, the decrease
stopped five days after INH was discontinued, and the plate-
let count gradually improved (Fig. 2B). Based on these find-
ings and the interval between drug discontinuation and the
cessation of the decrease in the platelet count, INH-induced
immune thrombocytopenia was suggested. Rifabutin (RBT)
was added to the RFP regimen as an alternative drug, as
RFP was considered a causative agent of liver toxicity.
Thrombocytopenia did not occur after the addition of RBT.
Although a sputum smear for acid-fast bacilli remained posi-
tive, the general condition of the patient was stable, and
chest radiography showed no significant changes after ad-
mission to our hospital. Subsequently, the patient was trans-
ferred to another hospital eight weeks after his transfer to
our hospital for the continuation of treatment.

Discussion

Although anti-tuberculosis drugs can cause various side
effects, it is rare to experience severe thrombocytopenia that
necessitates drug discontinuation. Among anti-tuberculosis
drugs, RFP is most commonly associated with thrombocy-
topenia (1-4, 10), whereas INH-induced thrombocytopenia is
relatively uncommon (5-10). In this case, we observed se-
vere INH-induced immune thrombocytopenia that necessi-
tated discontinuation of INH during the treatment of tuber-
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Table 1. Laboratory Findings of the Patient on Admission to Our Hospital.
WBC (/uL) 4,900 (4,300-8,000) TP (g/dL) 6 (6.6-8.1)
Neutrophils (%) 70.7 (49.5-71.0) T-Bil (mg/dL) 1.4 (0.2-1.4)
Eosinophils (%) 8 (0.2-6.8) AST (U/L) 39 (13-30)
Basophils (%) 0(0.0-1.8) ALT (U/L) 58 (8-42)
Lymphocytes (%) 15 (26.6-46.6) LDH (U/L) 290 (124-222)
Monocytes (%) 8(2.3-7.7) v-GTP (U/L) 107 (13-64)
RBC (x10%uL) 459(450-510) BUN (mg/dL) 22 (8-20)
Hemoglobin (g/dL) 6.4(12.4-17.2) Cre (mg/dL) 1.3 (0.50-1.10)
Hematocrit (%) 18.4 (38.0-54.0) Na (mEg/L) 130 (138-145)
Plt (x10%/uL)* 1.5 (18.0-34.0) K (mEg/L) 3.7 (3.6-4.8)
IPF (%) 24.7 (2.0-10.0) Cl (mEq/L) 103 (101-108)
PT-INR 1.24 CRP (mg/dL) 2.05 (0-0.40)
APTT (sec) 55.7 (25.0-40.0) HbAlc (%) 5.3 (4.6-6.2)
Fib (mg/mL) 76 (200-400) PA-IgG (ng/107cells) 1,040
FDP (ug/mL) 7.8 (0-10.0) HP-antibody negative
D-dimer (ug/mL) 4 (0-1.0) DLST
Fe (ug/dL) 60 (40-188) RFP negative
Ferritin (ng/mL) 814.8 (39.9-465.0)0 INH positive
TIBC (ug/dL) 62 (250-410)

WBC: white blood cells, RBC: red blood cells, Plt: platelets, IPF: immature platelet fraction, TP:
total protein, T-Bil: total bilirubin, AST: aspartate transaminase, ALT: alanine transaminase,

LDH: lactate dehydrogenase, y-GTP: y-glutamyl transpeptidase, BUN: blood urine nitrogen, Cre:

creatinine, CRP: C-reactive protein, HbAlc: hemoglobin Alc, PT-INR: prothrombin time-inter-

national normalized ratio, APTT: activated partial thromboplastin time, Fib: fibrinogen, FDP: fi-

brin/fibrinogen degradation products, Fe: ferrum, TIBC: total iron binding capacity, PA-IgG:

platelet-associated immunoglobulin G, HP-antibody: Helicobacter pylori antibody, DLST: drug-

induced lymphocyte stimulation test

*Presence of aggregated platelets was not confirmed.
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Figure 2. Clinical course showing the association between the administered drugs and platelet
count (A) before and (B) after the transfer to our hospital. INH: isoniazid, RFP: rifampicin, EB: eth-
ambutol, PZA: pyrazinamide, LVFX: levofloxacin, SM: streptomycin, RBT: rifabutin, Plt: platelet

culosis.

Antiplatelet antibodies are reportedly produced in the
presence of the causative drug and bind to the platelet gly-
coprotein Ib/IX in RFP-induced immune thrombocy-
topenia (11). Although the mechanism underlying INH-
induced immune thrombocytopenia remains unclear, a simi-
lar mechanism has been suggested.

Typically, symptoms occur when the platelet count drops
below 20,000/mm’. Thrombocytopenia-related findings in-
clude ecchymoses, purpura, mucosal bleeding, and more se-
rious hemorrhaging. In a review of 247 cases of drug-
induced thrombocytopenia, 23 patients experienced major
bleeding, including 2 who died of bleeding, while 60 pa-
tients were asymptomatic (12). A report showed that drug-
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Figure 3. A histopathological examination of bone marrow showed the partial collection of hema-
topoietic cells and hypocellularity. No malignant or granulomatous findings were confirmed (Hema-

toxylin and Eosin staining, x100).

Table 2. Criteria to Evaluate the Association between the Drugs and Thrombocytopenia (12).

Criterion

1 1) Therapy with the candidate drug preceded thrombocytopenia and

2) recovery from thrombocytopenia was complete and sustained after therapy with the drug was discontinued.

2 1) The candidate drug was the only drug used before the onset or

2) other drugs were continued or reintroduced after discontinuation of therapy with the candidate drug with a

sustained normal platelet count.

3 Other causes for thrombocytopenia were excluded.

4 Re-exposure to the candidate drug resulted in recurrent thrombocytopenia.
Level of

evidence

Definite Criteria 1, 2, 3, and 4 met

Probable  Criteria 1, 2, and 3 met

Possible  Criterion 1 met

Unlikely  Criterion 1 not met

induced thrombocytopenia can occur more rapidly in pa-
tients with a history of causative drug administration than in
those without such a history (13). This is presumably be-
cause patients sensitized by prior medication produce anti-
bodies rapidly. For instance, severe RFP-induced thrombocy-
topenia occurs more quickly in patients with RFP re-
administration or intermittent administration than in patients
without RFP re-administration or intermittent administra-
tion (14, 15). In all cases of INH-induced thrombocytopenia,
re-administration of INH was initiated after the discontinu-
ation of anti-tuberculosis drugs (5-9), and the platelet count
in 2 cases dropped below 1x10%/uL (6, 7). Furthermore, in 1
of these 2 cases, re-administration commenced after an in-
terval of 2 weeks, and the platelet count decreased to 0.4x
10*/uL within 2 days (7).

In patients administered multiple drugs, such as anti-
tuberculosis, the identification of the causative drug is diffi-
cult. Furthermore, the exclusion of other etiologies is neces-
sary for the diagnosis. George et al. suggested the criteria

for evaluating the association of drugs with thrombocy-
topenia (Table 2) (12). INH in the present case met criteria
1, 3, and 4, as pyrazinamide was discontinued before the
discontinuation of INH. Therefore, the level of evidence set
at “possible.”

A DLST can detect the proliferation of sensitized T-cells
and is generally used for cases of type IV allergy, which re-
sults from T-cell-mediated immune responses. Antibody pro-
duction in immune thrombocytopenia (previously known as
idiopathic thrombocytopenia) is accelerated by CD4-positive
helper T-cells (16). Therefore, a positive result on the DLST
suggests that the mechanism of thrombocytopenia involves
T-cell-mediated immune reaction. PA-IgG is a nonspecific
antibody, and its titer does not correlate with thrombocy-
topenia severity (17). However, because its production is
driven by helper T-cells, as mentioned above, it may have
significance in cases with a positive result for the DLST. In
two previous case reports of RFP- or INH-induced immune
thrombocytopenia in which DLST and PA-IgG were tested,
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PA-IgG was positive in both cases (6, 18), while the DLST
was positive in one case (6). Although no studies have re-
ported the significance of the DLST and PA-IgG in the di-
agnosis of drug-induced thrombocytopenia, these cases sug-
gest the usefulness of DLST and PA-IgG.

The mainstay of treatment is the discontinuation of the
suspected drug. For patients with severe thrombocytopenia
or bleeding symptoms, platelet transfusions should be under-
taken without delay. In such cases, it is critical to observe
the effects of platelet transfusion, as the effect of transfusion
is transient owing to the persistent destruction of donor
platelets (19). Drug-induced thrombocytopenia is reversible.
In most cases, the platelet count normalizes within approxi-
mately one week (16, 17, 20), while in this case it took over
a week to noted above, re-
administration of the causative drug can cause severe throm-
bocytopenia. Furthermore, a case of long-term thrombocy-
topenia caused by re-administration of INH has been re-
ported (6). Although corticosteroids are recommended for
treating immune thrombocytopenia (21), their effects on
drug-induced thrombocytopenia are controversial (20). How-
ever, corticosteroid use is permitted in drug-induced throm-
bocytopenia, as initially it is difficult to distinguish it from
immune thrombocytopenia. Intravenous immunoglobulin in-
fusion may be considered as an alternative therapy, although
there are only a few such case reports (7, 22).

In conclusion, we experienced a case of INH-induced im-
mune thrombocytopenia improved by the discontinuation of
the drug. INH is an uncommon cause of thrombocytopenia;
however, physicians should be aware that thrombocytopenia
can be caused by INH.

improve because, as
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