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Introduction

Chlorhexidine is a cationic surfactant synthetic biguanide with 
broad-spectrum antibacterial and less-pronounced  antifungal 
activity [1,2]. It disrupts microbial cell membranes and coagulates 
cytoplasmic proteins. Chlorhexidine has a residual activity of 
several hours, is a nonirritant, nontoxic compound, and works in 
organic debris. Because of its anti-septic properties, chlorhexidine 
use is becoming increasingly common in perioperative settings, 
and with widespread use, increasing numbers of cases of 
allergy have been reported in the literature [2], including cases 
of anaphylaxis to chlorhexidine-impregnated devices such as 
central venous catheters (CVCs). In the past, many similar cases 
have been reported, and some have even led to life-threatening 
anaphylaxis. In addition to anaphylaxis, there are other causes of 
perioperative shock, including sudden reductions in total blood 
volume through acute blood losses, as in severe hemorrhage; 
sudden reductions in cardiac output, as in myocardial infarction 
(heart attack); and widespread dilation of the blood vessels, as in 
some forms of infection or allergic agent [3]. Herein, we present 
a patient that sustained anaphylaxis due to the insertion of 
chlorhexidine-impregnated CVC combined with cardiogenic shock  

 
simultaneously. We anticipate that the management experience 
of this case will help in the treatment of such patients, and also 
emphasize the importance of cardiac ultrasound in first aid.

Case Report 

A 57-year-old male patient was admitted for colostomy 
closure. Tracing back his medical history, he had type 2 diabetes 
mellitus, hypertension and was a hepatitis B carrier. No allergy 
history was noted. He had received radical proctectomy for recto-
sigmoid cancer 9 months previously and there was no adverse 
event during the surgery. After admission, physical examination 
revealed bilateral clear breathing sound, lab data findings were 
unremarkable, while pre-operative chest X-ray showed no active 
cardiopulmonary lesion, but atherosclerotic change of aorta. 
The pre-operative electrocardiogram (EKG) showed normal 
sinus rhythm. After recognition of the stability of his vital signs, 
the patient received Fentanyl 80 mcg, Lidocaine 80mg, Propofol 
120mg, and Cisatracurium 12mg intravenously for the induction 
of general anesthesia. Intubation was done smoothly and 
bilateral breathing sound was clear and symmetrical. Anesthesia 
was maintained by Sevoflurane. After skin preparation, an 
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antimicrobial central venous catheter (CVC) was inserted into 
his right internal jugular vein. However, tachycardia (heart rate: 
110 bpm) and desaturation (SpO2: 89%) were noted 5 minutes 
later after the insertion. We rechecked the peripheral oxygen 
saturation in different finger by pulse oximeter but desaturation 
was still noted. Furthermore, dropping of blood pressure 
(90/30mmHg) was noted at the same time. Elevated airway 
pressure was also noted. There was no skin rash or focal edema 
noted. No antibiotics or other medication was administered 
before this episode. Ephedrine 12mg and hydrocortisone 100mg 
were injected intravenously, and the central venous catheter was 
removed. Unfortunately, cardiopulmonary resuscitation was 
started 5 minutes later due to unobtainable blood pressure and 
saturation. 

The data of arterial gas analysis revealed acidosis (pH: 
7.099) and hypercapnia (PaCO2: 60mmHg). Hyperkalemia (K+: 
5.6mmol/L) was also noted, and regular insulin (RI) 8U along 
with 50% dextrose 20 ml was given intravenously. Chest X-ray 
revealed a wedge-shaped opacity at right middle lobe. Trans-
esophageal echocardiogram (TEE) showed poor cardiac wall 
motion and flat left ventricle. For aggressive resuscitation and 
using vasopressor, a non-coated central venous catheter was 
inserted into the right femoral vein. The cardiac surgeon was 
consulted for extracorporeal membrane oxygenation (ECMO) 
installation. After veno-arterial (V-A) ECMO was set, the data 
of the following arterial gas analysis were improved. The total 
dosage of epinephrine during cardiopulmonary resuscitation was 

28mg. The operation was cancelled and the patient was sent to the 
intense care unit (ICU) for further care. The overall resuscitation 
is stated as Figure 1. After the patient was transferred to the 
ICU, one episode of ventricular fibrillation (VF) was noted and 
defibrillation was performed. The EKG reverted to sinus rhythm 
with V2-3 ST depression. The data of cardiac enzymes were 
elevated (CPK: 4378, CK-MB: 471.2, Troponin-I: > 80.0). To rule 
out the possibility of anaphylactic shock, tryptase was checked 
at the same day. Also, the cardiologist was consulted for further 
evaluation and management. Coronary angiography was arranged, 
which revealed right coronary artery (RCA) 100% stenosis since 
orifice. Due to unstable hemodynamic status during the procedure, 
intra-aortic balloon pump (IABP) was used for improving the 
coronary perfusion. Serial cardiac enzyme data in a week showed 
downward trend returning to normal range, as shown in Figure 2. 
Vital signs stabilized and both ECMO and IABP were removed at 
post-operation day 6 and 7 respectively. Dopamine was used for 
intermittent hypotension. The patient regained consciousness two 
days after ECMO removal (post-operation day 8) and his condition 
improved gradually. Endotracheal tube was removed after smooth 
respiratory pattern was restored and there was no shortage of 
breath noted. Immunoglobulin E (IgE) drug hypersensitivity exam 
showed allergy to the antibiotic Cefaclor, peanuts, soybeans dust 
mites and animal skin. Tryptase level checked on operation day 
was elevated (260μg/L). After a complete course of antibiotics 
treatment, the patient was discharged and outpatient department 
follow-up was arranged. The progress of clinical conditions is 
summarized as Figure 3. 

CVC: Central Venous Catheter; BP: Blood Pressure; SPO2: Peripheral Oxygen Saturation; EtCO2: End-Tidal Carbon Dioxide; IV: 
Intravenous Bolus; CPCR: Cardio-Pulmonary-Cerebral Resuscitation; V-A ECMO: Veno-Arterial Extracorporeal Membrane Oxygenation; 
ICU: Intensive Care Unit; EKG: Electrocardiogram; VF: Ventricular Fibrillation; DC Defibrillation: Direct-Current Defibrillation
Figure 1: Time chart of the operation day.
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Discussion 

Herein, we presented a case with unstable hemodynamic 
status after insertion of an antibiotic-coated CVC on the right side 
of the neck. Elevated airway resistance indicating the possibility 
of bronchospasm [4-10] as well as the following lab exam showing 
elevated Tryptase level [10-13] all contributed to the impression 
of anaphylaxis. However, according to the medical record, the same 
medications were used for anesthesia induction and maintenance 
when the patient underwent surgery of radical proctectomy. No 
antibiotics or other medications were given to the patient before 
this episode. On the other hand, there were no notable EKG 
ischemia changes such as T wave inversion, ST depression or ST 
elevation before the resuscitation. Pre-operative EKG showed 
normal sinus rhythm, but there was one episode of ventricular 
fibrillation after the patient was sent to the ICU. In addition, 
during the resuscitation, the images of TEE showed poor heart 

wall motion and flattened left ventricle; furthermore, coronary 
angiography showed RCA 100% occlusion. The patient denied 
any cardiac disease history during the anesthesia consultation. 
However, he had a history of hypertension, and chest X-ray 
showed atherosclerosis of the aorta, which might have increased 
the risk for cardiovascular events including thromboembolism. 
The initial presentation of unstable vital signs was tachycardia 
with mildly dropped blood pressure, along with desaturation and 
elevated airway pressure. All of the above symptoms and signs 
may be seen in a patient with anaphylaxis [4-10]. Though there 
was no skin rash noted throughout the resuscitation, it is possible 
that cutaneous vasodilation was absent at the early stage of 
anaphylaxis. To maintain hemodynamic stability, the sympathetic 
nervous system may be activated, which induces peripheral 
vasoconstriction [5,14]. The same medications (Fentanyl, 
Lidocaine, Propofol, Cisatracurium and Sevoflurane) were used for 
anesthesia induction and maintenance during the last surgery the 

CPK: Creatine Phosphokinase; CK-MB: Creatine Kinase Myocardial Band; OP Day: The Operation Day; Post-OP day: The Day after the 

Operation 
Figure 2: Serial cardiac enzyme data.

OP day: The Operation day; Post-OP day: The day after the operation; AMI: Acute Myocardial Infarction; IABP: Intra-Aortic Balloon Pump; 
ECMO: Extracorporeal Membrane Oxygenation; GCS: Glasgow Coma Scale; OPD: Out-Patient Department 
Figure 3: Time chart of clinical presentation.
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patient had received; additionally, no other medication was given 
to the patient before hemodynamic collapse, so it is likely that the 
inserted antimicrobial CVC triggered the anaphylaxis reaction and 
induced hemodynamic instability, if the unstable vital signs are 
attributed to allergic reaction. Although anaphylactic shock can 
trigger unstable vital signs, so can cardiogenic shock [3]. During 
resuscitation, the TEE exam revealed poor cardiac wall motion. In 
addition, the coronary angiography showed RCA total occlusion, 
which might have been the cause of the myocardial ischemia. 
However, it is also possible that the poor cardiac contractility 
was caused by worsened myocardial perfusion due to unstable 
blood pressure [5,6,10,11]. Therefore, if a patient were to develop 
anaphylactic shock, early TEE examination would be very 
helpful in detecting whether there is simultaneous myocardial 
ischemia. The additional cardiac support might have helped in 
maintaining hemodynamic instability during resuscitation, and 
the use of ECMO may have assisted the maintenance of cardiac 
output and thus systemic perfusion, which improved the quality 
of resuscitation [15]. There are two types of ECMO: venovenous 
(V-V) and venoarterial (V-A). V-V configuration is mainly used 
in patients with respiratory failure and normal heart function, 
whereas V-A configuration is used in patients who need cardiac 
support [16]. In our case, V-A ECMO was the choice due to 
TEE revealing poor cardiac function. Fortunately, the patient’s 
condition improved, and the ECMO was removed at postoperative 
day 6.

Conclusion

We present a case suffering from Chlorhexidine-coated CVC-
related anaphylaxis and simultaneous cardiogenic shock. Though 
it might be difficult in diagnosing the predominating cause, TEE 
exam may be helpful in early cardiac evaluation. In addition to 
standard resuscitation, the use of ECMO might help maintain 
adequate cardiac output and systemic perfusion, thus increasing 
the quality of resuscitation and improving patient outcome.
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