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Original Article 
 
 

Role of Antihistamines in Preventing 
Haemodynamic Deterioration Caused 
by Protamine Sulphate in Cardiac 
Surgery: A Randomized Control 
Study 
 
Introduction: Heparin is being used universally for anticoagulation in open heart surgery 
before commencement of cardiopulmonary bypass. Haemostasis is usually secured by 
neutralizing heparin with protamine sulphate at the end of surgery. Adverse reactions like 
hypotension, pulmonary hypertension, anaphylactoid reactions, decreased cardiac out put 
and platelet dysfunction are very common after use of protamine. These adverse reactions 
are thought to be due to release of histamine or direct toxic effect on myocardium. We used 
antihistamine, chlorpheniramine and slow rate of administration of protamine to compare 
the haemodynamic variables between the two groups.   
Objective: To compare the effects of protamine alone and after pre-treatment with 
chlorpheniramine while neutralizing heparin in open heart surgery.  
Design: A randomized controlled trial 
Place and duration of Study: This study was conducted in cardiac surgery unit, 
Pakistan Institute of Medical Sciences, Islamabad from January 2009 till May 2009. 
Subjects and Methods: A total of sixty patients were included in this study, thirty in 
each group. Patients were randomly assigned groups by lottery method. In antihistamine 
group chlorpheniramine was given ten minutes before giving protamine. Other group 
received protamine alone. Haemodynamics were studied till thirty minute and analyzed. 
Results: There was statistically significant benefit in systolic and diastolic pressure, mean 
arterial pressure, heart rate, time of extubation and oxygen saturation in the group which 
was pre-treated with chlorpheniramine but central venous pressure did not change 
significantly. The PA pressure was significantly lower as well as airway pressure. The need 
for inotropic support reduced markedly with lower incidence of arrhythmias in this group. 
No significant change in the incidence of pulmonary oedema was observed.    
Conclusion: Antihistamine given ten minutes before protamine keeps patient 
haemodynamically stable, avoids complications attributed to protamine without causing 
arrhythmias and excessive sedation leading to early recovery and discharge of patients. 
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Introduction 

 
Heparin is a universal anticoagulant used in 

open heart surgeries before commencing 
cardiopulmonary bypass1. At the end of surgery, its 
anticoagulant effect is neutralized by using protamine 
sulphate. Protamine sulphate is strong alkaline 
polypeptide which binds with the acidic heparin to form 

neutral salt which reverses anticoagulant properties of 
heparin. Protamine can cause serious adverse effects 
which can change the morbidity and mortality of cardiac 
patients. These adverse effects range from minor 
haemodynamic instability to sever cardiovascular 
collapse2. The incidence of these disastrous effects 
ranges up to 0.13%. Another serious side effect is 
anaphylactoid reaction and its reported incidence is up 
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to 10.6%3,4. The protamine-heparin complexes are 
considered to be the cause of allergic reactions, 
cardiovascular instability and increased pulmonary 
artery pressure. Release of histamine secondary to 
complex formation has also been attributed mechanism. 
There was constant search for alternative to protamine. 
Now a day only reliable alternative is heparinase I which 
was studied in detail by Stafford- Smith5 and associates. 
How ever the results were inferior to protamine and it 
can’t be generally used for heparin reversal. Smedira6 et 
al studied thrombin inhibitor bivalirudin. It has several 
advantages but scientific evidence is not favorable7. 

Protamine sulphate administration is associated 
with decreased peripheral resistance but also with 
increased resistance and pressure in pulmonary artery8. 
Both the effects are due to release of histamine from 
vascular endothelium9. Decrease in cardiac out put is 
said to be due to the direct myocardial depressant 
effect. Increased concentration of histamine increases 
endothelial permeability which is the cause of 
pathological decrease in peripheral vascular 
resistance10,11. Cardiac surgery unit in Pakistan Institute 
of Medical Sciences is at neonatal stage. We are 
performing more than 250 adult cardiac surgeries in a 
year. It was common observation that when ever we 
used protamine for the reversal of heparin, there was 
some degree of hypotension which was most of time 
corrected by increasing dose of inotropic support. Some 
time this haemodynamic instability proved catastrophic. 
Fall in oxygen saturation and raised PA pressure was 
also a frequent observations.  

Limited data is available on use of antihistamine 
drugs prior to protamine. Few studies1,12 were available 
with clemastine (an antihistamine) but none was 
available on chlorpheniramine which is the most 
commonly used antihistamine in this part of world. 

Chlorpheniramine is H-1 receptor blocker which 
inhibits the release of histamine. This may cause 
arrhythmias and increased sedation which may 
theoretically prolong the weaning time. 

We planned this study to evaluate and compare 
the effect of chlorpheniramine on haemodynamics 
during protamine administration for the reversal of 
heparin after cardiopulmonary bypass in open cardiac 
surgery. 

 

Materials and Methods 
 
This study was conducted in department of 

anaesthesia, cardiac surgery unit Pakistan Institute of 
Medical Sciences Islamabad from Jan 2009 to May 

2009. Sixty adult patients scheduled for open cardiac 
surgery were included after assessing inclusion and 
exclusion criteria, thirty in each group. After taking 
consent from head of anaesthesia department, informed 
consent was taken from patients. Patients were 
randomly assigned to two groups by lottery method. On 
arrival at Operation Theatre each patient was monitored 
with ECG, NIBP and oxygen saturation. Under aseptic 
measures left sided radial arterial cannula was passed 
for IBP monitoring. Right sided internal juglar vein 
cannulated and attached to CVP monitoring. Each 
patient was induced by co-induction technique i.e. 
Morphine sulphate, Midazolam and Propofol. Non 
depolarizing muscle relaxant was used to facilitate 
endotracheal intubation. Patients were put on Drager 
Fabius ventilator with tidal volume of 8ml/kg. Respiratory 
rate was determined by using ETCO2. Initial airway 
pressure was also noted. Core body temperature was 
also monitored. Anaesthesia was maintained by using 
Oxygen/ Air mixture of 50% each and Sevoflorane. 
Before commencing CPB heparin 300 iu/ kg was given 
and ACT was done to check its effect. ACT was kept > 
450s. After completion of surgery, Dobutamine infusion 
@ 5 mic/kg/min and GTN infusion @0.5 mic/kg/min was 
started in all patients. Patients were weaned off the CPB 
when systolic BP reached 90 mm of Hg or MAP 60 mm 
of Hg. Protamine was prepared in 100 ml infusion 
chamber according to 4 mg/kg of body weight  (1.3 mg/ 
100 iu Heparin). Protamine in diluted form was attached 
with time device to infuse it over ten minutes in each 
group. In antihistamine group injection chlorpheniramine 
0.5 mg/kg was given ten minutes prior to starting 
protamine infusion. Systolic BP, diastolic BP, MAP, 
Pulse, CVP, Oxygen saturation, airway pressure, 
arrhythmias if any and state of pulmonary artery were 
monitored at 5 minutes intervals till thirty minutes. Rate 
of Dobutamine infusion was increased if systolic BP < 
85 or MAP < 55 mm of Hg. Haemostasis was secured 
and thoracic cavity was closed after putting drains. 
Patients were shifted to ICU on ventilator and weaned 
off as soon as weaning criteria was met. Time of 
weaning was also noted. 

All data was carefully collected in a well 
structured Performa. SPSS version 12 was used to 
analyze data.     

 

Results  
 
Mean  systolic BP of antihistamine group was 

117 mm of Hg and protamine group was 84 mm of Hg 
with P value of 0.00 ( Levenes test). Mean diastolic BP 
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in antihistamine group was 61 mm of Hg and 46 mm of 
Hg in protamine group with P Value of 0.00 ( Levenes 
test). MAP in antihistamine group was 79 mm of Hg and 
58 in protamine group with P value of 0.00 (Levenes 
test).  

 

Table 1:  Comparative Statistics of two 
groups 

Variable Group Mean Std. 
Deviation 

P 
Value 

Systolic BP Antihistamine 
Protamine 

117.60 
84.33 

12.59 
9.43 

0.000 

Diastolic BP Antihistamine 
Protamine 

61.17 
46.43 

5.23 
6.31 

0.000 

MAP Antihistamine 
Protamine 

79.70 
58.80 

5.32 
5.24 

0.000 

Pulse Rate Antihistamine 
Protamine 

91 
81 

9.13 
16.11 

0.003 

CVP Antihistamine 
Protamine 

4.73 
4.20 

1.46 
1.61 

0.184 

O2 Saturation Antihistamine 
Protamine 

98.63 
97.57 

1.22 
2.43 

0.036 

Time of 
extubation 

Antihistamine 
Protamine 

57.87 
66.43 

14.07 
14.72 

0.025 

n= 60 Independent Sample test (Levenes Test) 
 

Mean pulse rate in antihistamine group was 91/ min and 
81/min in protamine group with P value of 0.03(Levenes 
test)(Figure1). P value of CVP was .184 (Levenes test). 
Mean oxygen saturation in antihistamine group was 
98.63% and in protamine group it was 97.57% with P 
value of 0.036 (Levenes test)(Figure 2). Mean time of 
extubation was 57 min in antihistamine group and 66 
min in protamine group with P value of 0.025 (Table 1). 
In antihistamine group pulmonary artery was found 
tense in 4 patients while it was found tense in 24 
patients in protamine group with P value of 0.000 
(Fisher’s Exact Test). The need to increase Inotropic 
support was required in 1 patient while in 26 patients it 
was decreased in antihistamine group, while in 
protamine group inotropic support was increased in 21 
patients with P value of 0.000 (Chi-Square). Arrhythmias 
were observed in 3 patients in antihistamine group while 
13 patients showed arrhythmias in protamine group with 
P value of 0.004(Fisher’s Exact Test). Only 2 patients 
developed pulmonary oedema in protamine group P 
Value 0.246(Fisher’s Exact Test). Only one patient had 
increased airway pressure in antihistamine group while 
15 patients showed increase in protamine group with P 
value of  0.014 (Kendall’s tau-b Test)( Table 2).  

 

Table 2: Cross tabulation of different variables 
Variable Antihistamine Group Protamine Group P Value Test Name 

PA 
Pressure 

adequate Tense adequate Tense 0.000 Fisher Exact 

26 4 6 24  

Need of 
Inotrops 

increase Decreas
e 

No 
change 

increases decrease No 
change 

0.000 Pearson ChiS 

1 26 3 20 0 10  

Arrhythmia
s 

Yes NO Yes No 0.004 Fisher Exact 

3 27 13 17  

Pul Oedma 
Yes No Yes No 0.246 Fisher Exact 

00 30 2 28  

Air way 
Pressure 

Increase Decrease No 
change Increase Decrease No 

Change 
0.014 Kendall taub 

1 9 20 15 0 15  

n= 60 
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Haemodynamic change in two groups
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Figure 1: Haemodynamic changes in two 

groups 
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Figure 2: Comparison of means between 

two groups 
 

Discussion 
 
Since long, protamine has been used in clinical 

practice for reversing anticoagulant effect of heparin. 
Unfortunately its deleterious effects on haemodynamics 
have been a reason for caution especially in 
compromised clinical situations like cardiac surgery 
where heparin is used 300 iu/kg before commencing 
CPB for anticoagulation. The undesirable effects of 
protamine has compelled the clinicians to look for 
alternatives5,6 but none of the agent has been found as 
promising as protamine7. Ill effects of protamine were 
studied by Welsby4 who stated that haemodynamic 
perturbation after protamine administration are 
independently related to in-hospital mortality after 
primary coronary artery bypass surgery. This 
relationship is present in the lowest observed range of 
values for both systemic hypotension and pulmonary 
hypertension. Events related to protamine administration 
were also studied by Kimmel3 in 2002 stating that 

mortality was more frequent with adverse events related 
to protamine. He observed that the patients who had 
severe events, the mortality was 23.5% as compared to 
8.3% who had less severe events. He concluded that 
patients who had events with protamine administration 
had higher risk of in-hospital mortality. 

The adverse effects of protamine has been 
attributed to the release of histamine in addition to it’s 
direct myocardial depressant effect2. Lango1 and 
associates used H1 histamine receptor blocker, 
clemastine to counter these effects of protamine. They 
concluded that there is no difference in heart rate, CVP, 
doses of inotrops between the two groups but increase 
in arterial BP was greater in clemastine group than 
control group. They administered the antihistamine drug 
before starting CPB and concluded that normalization of 
BP is associated with clemastine. In 2007 Kamalipour12 
also used clemastine H1-receptor blocker before 
protamine and stated that there is significant rise in 
heart rate and MAP in patients who received clemastine 
in CABG. Clemastine is non sedating antihistamine drug 
which has positive inotropic effects but do not cause 
arrhythmias. As clemastine in injectable form is not 
available in this part of world, so we used 
chlorpheniramine which has got sedating properties and 
it was feared that it may cause prolonged ventilation in 
our patients. It was further assumed that it may cause 
arrhythmias in patients as it has atropine like structure 
and further more we found no literature on its use in 
cardiac surgery. Patients having known allergy from fish 
were excluded from study. All types of open cardiac 
surgery in adults were included in study. It was our 
observation that patients who had poor LV function, 
deteriorated at the time of heparin reversal and heavy 
inotropic support was needed or intra aortic balloon 
pump was considered at times. We used 
chlorpheniramine 0.5mg/kg ten min before giving 
protamine. We also slowed the rate of protamine 
infusion up to ten min in dilution of 100 ml. Patients were 
randomly assigned groups by lottery method in order to 
avoid bias. We started protamine infusion when systolic 
BP was 90 or MAP was 60 mm of Hg. Systolic BP, 
MAP, and Diastolic pressure increased very rapidly in 
antihistamine group. There was no downward trend in 
this group. We had to increase Sevoflorane, reduce the 
dose of inotropic agents or increase the dose of 
vasodilators in order to keep the pressure in acceptable 
limits in this group. While in protamine group most of the 
time we had to increase the inotrops, reduce the dose of 
vasodilators or some times had to interrupt the infusion 
of protamine in order to keep pressure up to acceptable 
levels. Histamine release worsens the pulmonary 
hypertension by causing vasoconstriction and 
bronchoconstriction.  We do not put pulmonary artery 
catheters as its use has become controversial all over 
the world and cost is also a big constraint in third world 
countries. We used indirect predictors of pulmonary 
hypertension like airway pressure, oxygen saturation 
and tactile and visual assessment of pulmonary artery 
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by same surgeon in all cases who do not knew that this 
patient belongs to which group to avoid bias. There was 
significant difference in these variables in two groups 
showing that protamine did not increase pulmonary 
artery pressure in antihistamine group. Incidence of 
arrhythmias was significantly lower in antihistamine 
group showing that incidence is directly related to 
haemodynamic stability. Pulmonary oedema was noted 
in two patients in protamine group but this was not 
statistically significant and we recommend larger trials to 
rule out its association. CVP was also not significantly 
changed. It was observed that patients of antihistamine 
group met the weaning criteria and were extubated early 
as compared to other group showing that 
chlorpheniramine used in this dose do not cause 
excessive sedation in addition to it’s beneficial effects on 
haemodynamics.    

Conclusion 
 
Antihistamine given ten minutes before 

protamine keeps patient haemodynamically stable, 
reduces the need for inotropic support, avoids 
arrhythmias and pulmonary hypertension attributed to 
protamine without causing complications and excessive 
sedation leading to early recovery and discharge of 
patients. 
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