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Abstract. Rituximab is a monoclonal antibody against the protein CD20. Various lymphomas as well as 
non-malignant immune disorders are treated with this antibody. Hypersensitivity reactions associated with 
the use of rituximab include urticaria, hypotension, chest tightness, vomiting, oxygen desaturation and bron-
chospasm. A very uncommon case of hypertensive crisis and pulmonary edema following rituximab-induced 
hypersensitivity reaction in an 80-year-old man receiving rituximab for non-Hodgkin lymphoma is reported. 
Anaphylaxis manifesting as coronary vasospasm following drug treatment, including rituximab, could be 
proved a serious condition in patients who need specific treatment. In these patients desensitization protocols 
seem to be mandatory. (www.actabiomedica.it)
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C a s e  r e p o r t

Introduction

Rituximab is a chimeric monoclonal antibody 
against the CD20 antigen, which is mainly found 
on the surface of immune system B lymphocytes (B 
cells). By binding to this protein, the drug induces 
cell death. Various lymphomas as well as nonmalig-
nant immune disorders are treated with this antibody 
(1-4). Mild or severe allergic reactions are attributed 
to antibody’s portion of mouse protein, while the 
majority of the antibody is human protein (4,5). We 
report a unique case of hypertensive crisis and pul-
monary edema associated with anaphylaxis following 
rituximab administration.

Case presentation

An 80-year-old male patient, suffering from non-
Hodgkin lymphoma, with previous medical history of 
paroxysmal atrial fibrillation for which he was receiv-
ing apixaban 2,5 mg twice per day, developed uneasi-
ness, chest discomfort, pallor, sweating, tachypnea, 
skin discoloration with flushing and netting, hyper-
tension with systolic blood pressure of 210 mmHg 
 culminating to acute pulmonary edema and new onset 
of rapid-ventricular-response atrial fibrillation follow-
ing rituximab infusion (Figure 1). 

A bolus of 500 mg of hydrocortisone had been 
administered before rituximab infusion. The patient 
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was transferred to Intensive Care Unit where he 
was treated with high-dose oxygen, intravenous 
furosemide, high doses of nitrates and 300 mg ami-
odarone. An extra dose of 500 mg of hydrocorti-
sone was also administered due to suspected allergic 
reaction. The arterial blood gases showed respira-
tory acidosis and increased levels of lactate. Due 
to hemodynamic instability and being on apixaban, 
emergent cardioversion was performed successfully. 
The electrocardiogram recorded after cardioversion 
showed 1st degree atrio-ventricular block with atrial 
extrasystole, left axis, biphasic T waves at lead V2 
and negative T waves in V3-V6 precordial leads 
(Figure 1). The echocardiogram showed normal left 
ventricular dimensions and wall thickness, reduced 
left ventricular ejection fraction to 35%, paradoxi-
cal movement of interventricular septum, diastolic 

dysfunction grade II, moderate aortic valve stenosis, 
small regurgitation of both atrio-ventricular valves 
and increased pulmonary artery systolic pressure. 
Due to persistently low cardiac output signs, with 
marked vasoconstriction combined with pulmonary 
edema not responding to diuretics, he underwent 
hemodialysis. The troponin I levels rose up: from a 
baseline value before injection of rituximab of 14,7 
pg/mL (upper reference level – URL - <34,2 pg/mL; 
Abbott Diagnostics), to 190,2 pg/mL during reac-
tion, thus reducing in the next day to 70,9 pg/mL). 
C-reactive protein levels were also increased from 
7.4 mg/L before injection of rituximab to 63,5 mg/L 
in the next day (normal values: 0-5mg/L). He sub-
sequently underwent coronary angiography, which 
showed normal coronary arteries without hemody-
namically significant stenosis (Figure 2). 

Figure 1. Atrial fibrillation with rapid ventricular response (above). Sinus rhythm with atrial extrasystole and negative T waves 
immediately after cardioversion (below).
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The patient continued to receive high doses of 
diuretics and nitrates with progressive improvement 
and after 6 days he was discharged with the diagno-
sis of type 2 myocardial infarction due to demand 
ischemia from the hypertensive crisis, anaphylaxis and 
atrial fibrillation associated with Kounis syndrome of 
type I variant (3). One month later, echocardiography 
revealed ejection fraction of 50-55%, and improve-
ment of diastolic function (type I). 

Discussion

Rituximab infusion adverse effects are not rare 
and vary from severe anaphylactoid events with 

cardiogenic shock, death, acute respiratory distress 
syndrome, myocardial infarction and pulmonary infil-
trates to less malignant ones such as angioedema, 
bronchospasm and urticaria (4). The incidence of 
hypersensitivity reactions induced by infusion of this 
drug in non-Hodgkin lymphoma is referred to be up to 
77% (4,7,8). Reactions to rituximab can be either due 
to type I immunoglobulin E (IgE) mediated reaction 
or due to massive cytokine release-mediated reaction 
(5). First-time rituximab administration can provoke 
hypersensitivity reactions; however, this can happen 
even after administration of the subsequent therapeu-
tic sessions. The majority of early drug reactions occur 
within minutes to a few hours after the administration 
of a drug previously well-tolerated (5,9). 

Figure 2. Coronary angiography: coronary arteries without significant stenosis.
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Kounis syndrome is a disease manifesting as 
coronary artery spasm, myocardial infarction or coro-
nary thrombosis (including stent thrombosis) and its 
pathophysiologic basis is either due to type I IgE-
mediated reaction or due to massive release of cytokine 
(cytokine-mediated) or due to mix of both (6). The 
cardiovascular and respiratory symptoms are the most 
prominent and most dangerous characteristics of ana-
phylaxis (10). Coronary artery spasm progressing to 
acute myocardial infarction, thrombotic myocardial 
infarction or even sudden death have been reported on 
several occasions with the use of rituximab (11). In a 
case of rituximab-induced Kounis syndrome coronary 
angiography showed atypical takotsubo pattern of left 
mid-ventricular ballooning and the patient was treated 
with stenting (12). 

The first electrocardiogram after the Rituximab 
infusion showed rapid atrial fibrillation supporting the 
view of type 2 myocardial infarction due to demand 
ischemia from the hypertensive crisis, atrial fibrillation 
and anaphylaxis. The T wave inversion post cardiover-
sion could be due to cardiac memory phenomenon. 
Cardiac memory appears with T wave inversion after 
a change in the activation sequence of the heart. It 
may mimic cardiac ischemia and may mask any con-
dition that appears with T wave abnormality on the 
electrocardiogram (13). The hypertensive crisis and 
atrial fibrillation with rapid ventricular response would 
explain the patient symptoms and elevated troponin 
level. Anaphylaxis can trigger atrial fibrillation (14) 
and Kounis syndrome associated with atrial fibrillation 
has been reported (15). Electrocardiographic changes 
ranging from ST segment elevation or depression to 
any degree of heart block and cardiac arrhythmias 
resembling digitalis intoxication are commonly associ-
ated with the cardiac symptoms and signs of Kounis 
syndrome (16).

The point that was most striking in our patient, 
was the severe output reduction presented as netting 
with extreme sweating along with high blood pres-
sure (210 mmHg). This may be explained by the fact 
that during anaphylactic reaction compensatory vaso-
pressor response to the secretion of mediators from 
basophils and mast cells is mandatory in order to fight 
their deleterious results on respiratory and cardiovas-
cular system. This response is mediated by substances 

such as serotonin -which plays a significant role in the 
development of hypertension -, as well as by catechola-
mines, endothelin-1 and activation of the angiotensin 
system and may induce extreme hypertensive anaphy-
lactic reactions (17). Emergency conditions require 
prompt and meticulous evaluation and treatment. Our 
patient was treated with conventional anti-hyperten-
sive drugs and hemodialysis. Although we suspected 
an anaphylactic reaction, we did not administer epi-
nephrine due to severely unstable hemodynamic con-
dition such as extreme hypertension with pulmonary 
edema, respiratory acidosis and increased lactate levels. 
Rarely anaphylactic reactions could be accompanied 
by transient hypertension (18). It is worth to mention 
that our patient had undergone full body screening 
within his follow-up (4 months before episode) and 
thus pheochromocytoma was excluded as a potential 
cause of the patient’s hypertension (19). Although 
most of the hypersensitivity reactions occur more often 
during the first rituximab infusions, some can occur 
in patients who have already tolerated previous infu-
sions (5). Intradermal skin testing helps to confirm the 
diagnosis and to risk stratification of desensitization. 
This is recommended at least 3 weeks after the initial 
reaction to avoid false-negative results (5). Most of the 
patients who develop reactions to rituximab have a 
positive intradermal skin tests (20).

Skin testing was not performed in our patient on 
ethical grounds and tryptase levels were not measured 
due to more than 2 hours elapsing time from the acute 
event (21). Rapid desensitization therapy is recom-
mended in instances where specific treatment is man-
datory. In a recent report, rapid drug desensitization 
was proved safe and valid because 98.5% of such pro-
tocols were completed successfully (22).

This case shows that reactions to rituximab are 
common even not being expressed at the first infusion. 
Although hypotension is one of the main symptoms 
that characterizes anaphylaxis, severe hypertension can 
also happen and poses difficulties in the therapeutic 
management because the use of epinephrine injection 
could be dangerous. For all the aforementioned rea-
sons, it is well understood that rapid drug desensitiza-
tion protocols are of paramount importance, in order to 
overcome hypersensitivity reactions to rituximab since 
its therapeutic impact on many diseases is indisputable. 
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