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Intravenous tissue plasminogen activator, ischemic 
stroke, and the risk of Kounis Syndrome

Sir,
We have read with great interest the report by Sweda et al 
that was published in this Journal. It described two patients 
who developed acute myocardial infarction (MI) following 
intravenous tissue plasminogen activator (tPA) for acute 
ischemic stroke.[1] The authors of this report speculated that 
fragmentation and lysis of any intracardiac thrombus may have 
resulted in embolization of coronary arteries and development 
MI aft er use of tPA. They did not exclude any remote possibility 
of coincidental occurrence of two atherosclerotic events MI and 
ischemic stroke. However, both patients died from fatal cardiac 
arrhythmia. Postmortem examination was not carried out.

The fi rst patient had a history of hypertension and the second 
patient had a history of hypertension, ischemic heart disease, 
kidney disease, and diabetes. Both patients developed 
hypotension, with breathlessness the fi rst, and cardiovascular 
collapse the second, following the intravenous administration 
of tPA.

Although the classical symptoms and signs of an allergic, 
anaphylactic, or anaphylactoid reaction were not described, and 

therefore such a work up was not performed, these two patients 
could have suff ered type II variant of Kounis syndrome. [2] 
This syndrome is defi ned today as the concurrence of acute 
coronary syndromes with conditions associated with mast cell 
activation, involving interrelated and interacting infl ammatory 
cells. These infl ammatory cells namely mast cells, T-cells, 
and macrophages activate each other via multidirectional 
stimuli and behave as a ball of thread. These cells can release 
infl ammatory mediators capable to induce coronary events. 
Platelets with high and low affi  nity IgE receptors are involving 
also in this process.[3] Three variants of this syndrome have 
been described.[4] Type I variant, which includes patients with 
normal coronaries in whom the allergic insult can induce either 
coronary artery spasm or coronary artery spasm progressing 
to acute myocardial infarction. Type II variant, which includes 
patients with culprit but quiescent pre-existing coronary 
disease in whom the allergic insult can induce either coronary 
artery spasm or plaque erosion or rupture manifesting as acute 
myocardial infarction. Type III variant, which includes patients 
with coronary artery stent thrombosis in whom aspirated 
thrombus specimens demonstrate the presence of eosinophils 
and mast cells.
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ADEM and multiphasic ADEM. The new consensus defi nition 
has cleared the confusion and given clear guidelines to the use 
of these terms. Uniform use of the consensus defi nition by all 
those involved in the treatment of CIDD would help in taking 
up large follow-up and therapeutic trials in patients with CIDD.

Coming to inclusion of one patient with HIV and ADEM 
in our series, we agree that progressive multifocal 
leucoencephalopathy (PML) was a possibility, although the 
normal premorbid state, short aggressive clinical profi le, recent 
seroconversion of the patient and absence of opportunistic 
infections made us label it as ADEM. Specifi c polymerase chain 
reaction (PCR) tests for JC virus could not be carried out. There 
are reports of ADEM occurring in primary HIV infection.[3,4] 
Because of similar fi ndings, a diff erentiation of ADEM from 
PML may be impossible on the basis of magnetic resonance 
imaging features alone.[5] Clinical and laboratory information 
is necessary. However, we do admit that in the absence of PCR 
for JC virus results, the possibility of PML cannot be ruled out 
in that particular patient, although it appeared unlikely.
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Dengue and rhabdomyolysis

Sir,
I read the article “Acute dengue myositis with rhabdomyolysis 
and ARF” with interest.[1] I would like to make the following 
comments.

The clinical signifi cance of myoglobinuric acute renal failure 
and other serious sequalae is att ributable to oft en subtle initial 
clinical manifestations of rhabdomyolysis.[2] The authors 
suggest that the incidence is rare, in contrast to the literature 
indicating underreporting and underrecognition of such a 
complication by physicians for many reasons.[3,4] Secondly, the 
authors also presume that vigorous manual labor, 2 days aft er 
the fever onset, might have led to the persistent infl ammation 
in this professional casual laborer. In general, a CK rise above 
10,000 IU/L aft er exercise is not the common. The paper 
does not give the serial CK results to suggest the second 
spike in CK is secondary to this exertional rhabdomyolysis 
trigger. Factors such as impaired sweating, exertion in 
extremely humid conditions, dehydration,[5] (through 
hyperthermia), sleep deprivation, fasting; common drugs, 
such as ibuprofen, paracetamol, diazepam; emotional stress; 
nutritional supplements (especially in hot/humid conditions 
through severe hypokalaemia and hypomagnesemia);[6] and 
hemoglobinopathy (sickle cell trait in those who exert at 
a high altitude); enzymatic defi ciencies   [7-9] associated with 
this condition, particularly impaired sweating and humid 
condition, might have triggered rhabdomyolysis. [8- 10] If this 
was an exercise-, fasting- or febrile illness-induced episode 

in an adult, the metabolic myopathies, particularly carnitine 
palmitoyl transferase II defi ciency should have been included 
near the top of the diff erential. If this is the cause, then there 
is a risk of recurrence. Lastly, the adoption of serum CK, 
serum and urine myoglobin, and histopathology in addition 
to the signs and symptoms to confi rm muscle trauma in this 
case sends a signal to the readers that these are mandatory to 
confi rm rhabdomyolysis and its clinical sequalae.  

It is important to recognize rhabdomyolysis early in order 
to prevent acute renal failure and electrolyte disturbances[9]. 
When rhabdomyolysis is suspected (e.g. dengue viral 
infection), measuring the initial serum CK level at admission 
and the second at 12 h aft er the suspected onset of the insult 
can indicate early rhabdomyolysis.[8] If both (the first at 
admission  & the 2nd at 12h) CK levels are less than 30 times 
the upper limit of the local reference range (established by 
the lab), provided the specimens are taken within the fi rst 3 
days aft er the suspected insult, impending ARF unlikely as 
per the currently available evidences. [2,6,8] If either admission 
or 12-h CK is above the value just quoted, the patient is at 
risk from the consequences of rhabdomyolysis and regular 
monitoring of serum potassium and creatinine are indicated 
with maintenance of good urine output with a correct fl uid 
balance appropriate to the clinical condition.

When suspiciously pigmented urine is encountered, the 
recommendation is to use dipsticks for heme, and the result of 

Allergic reactions with the use of fibrinolytics have been 
described in the literature, more oft en with streptokinase but 
also with the use of tPA.[5] True and obvious anaphylactic 
reactions to tPA are rare but anaphylactoid reactions occur in 
up to 0.002% of patients treated for acute MI and from 1.5% to 
1.9% those treated for acute ischemic stroke.[6]

Therefore, Kounis syndrome should be always being 
considered in such occasions, because this syndrome is not a 
rare disease but is a rarely diagnosed condition.[4]
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