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Abstract

Tigecycline has a broad antibacterial spectrum and is widely used for severely infected patient. Hypofibrinogenemia is a rare adverse reaction 
of tigecycline and scarcely reported. We present a case of 58-year-old woman who developed hypofibrinogenemia after tigecycline treatment, 
without other coagulation parameters changing. Moreover, hypofibrinogenemia reappeared when tigecycline was readministered, and 
fibrinogen concentration restored to normal level after withdrawing tigecycline. We found that hypofibrinogenemia was probably induced by 
tigecycline through assessing the causality by Naranjo adverse drug reaction probability scale. Therefore, our case raises concern about an 
adverse reaction of tigecycline-induced hypofibrinogenemia, especially for critically ill patients with high risk of coagulopathy. In conclusion, we 
suggest that fibrinogen should be monitored for patients with coagulopathy risk during tigecycline treatment, especially for critically ill patients.
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Introduction
Tigecycline is the first member of glycylcycline agents with broad 

antibacterial spectrum, which is susceptible for methicillin-resistant 
Staphylococcus aureus, vancomycin-resistant Enterococci, extended-
spectrum beta-lactamase-producing Enterobacteriaceae and multi 
drug-resistant Acinetobacter baumannii [1]. Its indications include 
complicated intra-abdominal infections, complicated skin and skin 
structure infections and community-acquired bacterial pneumonia. 
Tigecycline was approved for listing in China and has been widely 
used for treatment of drug-resistant bacterial infections. Tigecycline 
is well tolerated, most common adverse reaction is symptoms of 
gastrointestinal tract, including nausea and vomiting [2]. With the 
clinical application of tigecycline, there has been found other severe 
adverse reactions. Hypofibrinogenemia is a rare side effect of 
tigecycline and scarcely reported. Here we present a critically ill 
patient of whom fibrinogen concentrate decreased significantly after 
treated with tigecycline [3].

Case Study
A 58-year-old female patient was referred to our Intensive Care 

Unit (ICU) due to abdominal pain with fever for more than half month 
and coma for half month with main diagnosis of acute cholecystitis 
with gallstones, respiratory failure, pulmonary infection and coma of

unknown origin [4]. On admission, the patient received related 
laboratory tests, assisted mechanical ventilation, and intermittent 
hemodialysis. The reason of coma was still unknown after magnetic 
resonance image of brain and lumbar puncture. Immunology 
consultation suggested symptomatic treatment with glucocorticoids 
considering immune factors could not be excluded, nevertheless, 
glucocorticoids was then discontinued because of inefficacy. 

Subsequently, the patient received intravenous immunoglobulin 
treatment to regulate immunity, intermittent infusion of red blood cells 
to correct anemia, and intermittent infusion of human albumin to 
correct hypoalbuminemia after consulting neurologist and 
immunologist. Transaminase and bilirubin restore to baseline level 
through liver protection therapy [5].

Gallbladder drainage was carried out to control the infection 
immediately after admission, and draining tube removed. During 
hospitalization, the patient was administered with cefoperazone/
sulbactam, linezolid, tigecycline, imipenem/cilastatin, voriconazole 
successively for anti-infective treatment. Sputum culture from 
bronchoscopy revealed pan-resistant Acinetobacter baumannii, 
therefore according to antibiotic sensitivity test was initiated on at a 
loading dose of 100 mg followed by 50 mg every combined with 
etimicin sodium chloride injection with 0.3 g once daily [6]. On the 
start day of tigecycline treatment, platelet count was 99.0 × 109/L, 
coagulation parameters include Prothrombin Time (PT), Activated 
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Partial Thromboplastin Time (APTT), International Normalized Ratio 
(INR) were within normal range, and fibrinogen was 2.78 g/L. It was 
noteworthy that only fibrinogen decreased markedly during 
tigecycline treatment, platelet count and other coagulation parameters 
had no significant change. Fibrinogen basically restored to normal 7 
days after tigecycline discontinuation. The patient stayed in the ICU 
for hospitalization due to necessity of continuous assisted 
mechanical ventilation [7].

Tigecycline was readministered for pulmonary infection, with 
maintenance dose of 100 mg every 12 hours. A strict monitoring of 
coagulation parameters was executed after administration, and 
fibrinogen decreased again significantly [8]. Therefore, the patient 
received intravenous infusion treatment of lyophilized fibrinogen 
powder for 3 days. Although patient’s temperature was high, 
inflammation parameters were normal. Tigecycline treatment, 
considering the fever may associate with connective tissue disease, 
tigecycline was withdrawn. After tigecycline withdrawal, fibrinogen 
gradually reversed to normal on February 25 (2.25 g/L). During 
tigecycline administration, the patient had no obvious bleeding 
tendency [9].

Results
The labeling of tigecycline indicates that adverse reactions in the 

hemic and lymphatic system were reported infrequently ( ≥ 0.2% and 
≤ 2%), including prolonged ATPP, prolonged PT, eosinophilia, 
increased INR, thrombocytopenia, which doesn’t mention 
hypofibrinogenemia. analyzed all tigecycline related adverse events 
submitted to the U.S. Food and Drug Administration (FDA) from 
mentioned none about hypofibrinogenemia among 248 adverse 
events suggested as tigecycline associated [10].

This patient was received tigecycline treatment twice, 
subsequently both time fibrinogen decreased markedly and reserved 
to normal after withdrawing tigecycline, which performed remarkable 
correlation between the occurrence of adverse event and 
administration [11]. Naranjo Adverse Drug Reaction (ADR) probability 
scale, based on evidence-based medicine and the logic of clinical 
medication, is usually used as an ADR analysis tool in clinical 
practice, which is simple to apply and widely used [12]. Therefore, we 
used Naranjo scale to assess whether there is a causal relationship 
between hypofibrinogenemia and tigecycline. Since this patient 
stayed in the ICU for quite a long time, it is complicated and difficult 
to objectively analyze ADR, especially to assess the reason of 
hypofibrinogenemia and the related drugs. Fibrinogen decreased 
twice during hospitalization, however there is no time correlation 
between fibrinogen variations and primary disease (pulmonary 
infection and connective tissue disease), and between fibrinogen 
variable trend and disease progression [13]. According to the total 
score acquired by Naranjo scale hypofibrinogenemia was probably 
induced by tigecycline. Tigecycline is mostly used for combination 
therapy of drug-resistant bacterial, and for this patient, the first 
treatment of tigecycline was combined with etimicin, but 
monotherapy in the second time. There are no adverse reactions in 
the hemic system in the labeling of etimicin, and we also found no 
reports about etimicin-induced hypofibrinogenemia, no related 
reports about other drugs administered by the patient either [14]. 
Moreover, re-challenge test is generally considered as a direct and 

effective evidence of confirming the causality of ADR, and in our 
case, fibrinogen decreased again since tigecycline was 
readministered for sever pulmonary infection 2 months after the first 
tigecycline treatment, which showed obvious causality.

It is not common among case reports about drug-derived 
hypofibrinogenemia, tigecycline-associated hypofibrinogenemia was 
scarcely reported. A common feature of all related reports was that 
tigecycline-associated hypofibrinogenemia was accompanied by 
obvious coagulation disorders, prolonged PT and prolonged APTT. 
However, in our case, only fibrinogen decreased without markedly 
prolonged PT or APTT, meanwhile there was no correlation between 
platelet count change and administration time. The maintenance 
dose in labeling of tigecycline is 50 mg every 12 hours, nevertheless 
100 mg every 12 hours is general dosage regimen for severe 
infections. Some retrospective analyses showed that high dose 
tigecycline might lead to more extent of fibrinogen decrease, and 
more cases of bleeding. It is worth noting that no specific therapy is 
needed for drug-derived fibrinogen decrease, which could gradually 
restore after withdrawing tigecycline, but tigecycline should be 
immediately discontinued to prevent severe adverse events once 
suspicious coagulopathy occurred. Fibrinogen, produced in 
hepatocytes, is one of the acute phase proteins. Fibrinogen plays a 
major role in coagulation, and it is a component of the common 
pathway of endogenous and exogenous coagulation. Normal level of 
fibrinogen is 2.0 g/L~4.0 g/L, and a reduction in fibrinogen level can 
be led to extensive coagulation disorder and bleeding tendency, 
which is commonly seen in hepatic dysfunction, active bleeding, 
acidosis, hypothermia. In our case, transaminase and bilirubin 
increased briefly on early admission, but maintained within normal 
range during administration [15]. The exact mechanism of tigecycline 
induced hypofibrinogenemia and coagulation disorder is still 
unknown, and some scholars speculated that it may be related to 
alteration of intestinal flora or synthesis of vitamin K, or it could affect 
waterfall of coagulation cascade directly. Research of fibrinogen gene 
regulation suggested that glucocorticoids and interleukin (IL)-6 could 
promote fibrinogen mRNA expression by activating STAT3, on the 
contrary, IL-1β inhibited IL-6-induced fibrinogen expression. Further 
study is needed to verify whether tigecycline or its metabolite affects 
fibrinogen gene expression through influencing endogenous 
glucocorticoids, IL-6 or IL-1β level or its target receptors.

Discussion
A recent in vitro study aimed to illuminate the mechanism of 

tigecycline-associated fibrinogen decrease through qualitative and 
quantitative research by using peripheral blood of healthy volunteers 
suggested that tigecycline didn’t react with fibrinogen directly to 
influence coagulation parameters, but might increase the 
consumption of fibrinogen by promoting fibrin networks 
polymerization, leading to fibrinogen decrease. However, considering 
the limitation of the samples, whether this study could explain the 
reason of tigecycline-induced fibrinogen decrease in critically ill 
patients remains to be further explored. With the ever-increasing 
problem of bacterial resistance, application of tigecycline will be more 
widespread. Therefore, we suggest that coagulation parameters 
should be strictly monitored and avoid long-term and high-dose 
administration for patients with coagulopathy risk during tigecycline 
treatment.
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Conclusion
In conclusion, our case showed that hypofibrinogenemia was 

probably induced by tigecycline and provides an evidence of an 
adverse reaction of tigecycline-induced hypofibrinogenemia. 
Therefore, we suggest that coagulation parameters, especially 
fibrinogen should be strictly monitored for critically ill patients with 
coagulopathy risk during tigecycline treatment.
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