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Background: With the widespread use of tigecycline, especially in elderly people infected
with multidrug-resistant bacteria, the associated coagulation disorders are attracting the
attention of clinicians. The risk factors of tigecycline-associated hypofibrinogenemia are
still controversial.

Purpose: The aims of our study were to explore the related factors of hypofibrinogenemia
caused by tigecycline, and to establish the risk assessment criteria for tigecycline-associated
hypofibrinogenemia.

Patients and Methods: This was an observational retrospective cohort study of patients
treated for at least 3 days with tigecycline. Hypofibrinogenemia was defined as plasma
fibrinogen <2.0 g/L. Risk factors were determined using logistic regression analysis, and
the risk assessment criteria were identified by using receiver operating characteristic curves.
Results: In total, 148 patients were included in the analysis, mean age was 77.09+15.11
years old. Ninety patients who developed hypofibrinogenemia during tigecycline treatment
with mean plasma fibrinogen of 1.42 g/L were included in the hypofibrinogenemia group, the
other 58 patients with mean plasma fibrinogen of 2.68 g/L were included in the normal
group. In the multivariate analysis, age (p = 0.035), tigecycline treatment duration (p =
0.044), and baseline fibrinogen level (p = 0.002) were independently associated with
hypofibrinogenemia. An age of >82 years, >9 days of medication, and a baseline fibrinogen
level of <3.5 g/L were selected for predicting hypofibrinogenemia. Hypofibrinogenemia was
independently associated with bleeding (OR 8.96, 95% CI [1.132-70.946], p = 0.038).
Conclusion: Hypofibrinogenemia is a common adverse effect of tigecycline in our study.
Elderly patients are more prone to developing hypofibrinogenemia after the administration of
tigecycline. It is independently associated with bleeding but not death. The risk assessment
criteria can help in the identification of patients with high risk of hypofibrinogenemia.
Keywords: tigecycline, hypofibrinogenemia, coagulation disorders, risk factors

Introduction

Tigecycline is the first antibiotic in the glycylcycline class and has broad-spectrum
activity, especially against multidrug-resistant bacteria, such as methicillin-resistant
Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus (VRE) strains,
and multidrug-resistant Acinetobacter baumanii (MDRAB).'* Because it has high
levels of antibacterial activity and tolerability, it is widely used for the treatment of
community-acquired pneumonia, complicated skin infections, and intra-abdominal
infections.>* Advanced age and chronic diseases are risk factors related to multidrug-
resistant bacteria infections.” Because of the efficacy and safety, tigecycline is often
used in elderly people infected with multidrug—resistant bacteria in clinical practice.®
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The most common adverse drug reactions of tigecycline
include nausea, vomiting and diarrhea.” However, clinicians
often overlook a very rare adverse effect, coagulopathy,
which occurs in only less than 2% of all patients in premar-
keting clinical trials.® With the widespread use of tigecycline,
the associated coagulation disorders are attracting the atten-
tion of clinicians. In addition to the prolongation of the
prothrombin time (PT) and activated partial thromboplastin
time (aPTT), hypofibrinogenemia has also been reported.” '
We should pay more attention to adverse effects in the elderly
patients in clinical practice. Risk factors for tigecycline-
associated hypofibrinogenemia were unclear. According to
few clinical studies, the relevant factors may include renal
insufficiency, the treatment dose and course, patient sex and
plasma fibrinogen level before administration, but the con-
clusions are controversial.'>"'> Moreover, previous studies
have only described the relevant risk factors without effective
risk assessment criteria, which can aid the selection of anti-
biotic drugs and reduce the occurrence of adverse reactions.

In this article, we conducted a retrospective observational
study to explore the related factors of hypofibrinogenemia
caused by tigecycline and to establish the risk assessment
criteria for tigecycline-associated hypofibrinogenemia.

Materials and Methods
Study Population

A retrospective, single-center, observational cohort study
was performed at Peking University Third Hospital.
Patient data were retrieved from the Pharmacy
Department database. The Medical Science Research
Ethics

Hospital approved this study. We identified 203 patients

Committee of the Peking University Third

who were treated with tigecycline in 2019. Then, we
excluded 55 patients because they met one of the follow-
ing four criteria: (1) patients who were treated with tige-
cycline for fewer than 3 days; (2) patients who were
treated with tigecycline without coagulation status moni-
toring; (3) patients with a fibrinogen level less than 2.0 g/L
before the administration of tigecycline, and (4) patients
who were diagnosed with disseminated intravascular coa-
gulation (DIC). Finally, 148 patients were included in the
analysis.

Study Setting

According to the case report form, we collected clinical
information from the electronic medical records system.
The data we collected included demographic and medical

history information (eg, age, sex, height, weight, and
chronic diseases), the results of laboratory tests performed
before, during and 1 week after the treatment of tigecy-
cline (eg, leukocyte count, hemoglobin level, platelet
count, transaminase level, albumin level, creatinine level,
urea nitrogen level, prothrombin time, activated partial
thromboplastin time, thrombin time, fibrinogen level, pro-
calcitonin level), the site of infection, the tigecycline
dosage, the duration of tigecycline treatment, concomitant
drugs (anticoagulants, antiplatelet drugs, cefoperazone/sul-
bactam), and clinical outcomes (eg, bleeding, death). All
laboratory tests were conducted in the same laboratory.
Serum fibrinogen level was measured with HemosIL
Fibrinogen—C reagents (Instrumentation Laboratory)
using von Clauss assay. The laboratory reference range
for fibrinogen was 2.0—4.4 g/L. Hypofibrinogenemia was
defined as plasma fibrinogen <2.0 g/L. The primary out-
come was the occurrence of hypofibrinogenemia after
tigecycline treatment, and the secondary outcome was the

incidence of adverse events (eg, bleeding, death).

Statistical Analysis

Statistical analysis was performed with SPSS statistics
19.0. The continuous variables are presented as means +
standard deviations (SDs) (normally distributed) or med-
ians and interquartile ranges (non-normally distributed).
We evaluated these variables by the ¢ test or Mann—
Whitney U-test. The categorical variables are presented
as percentages, and Fisher’s exact test or the Chi-square
test was used to evaluate these variables. Multivariable
logistic regression models were used in association ana-
lyses. P < 0.05 was regarded as statistically significant.
The goodness of fit was assessed with the Hosmer—
Lemeshow test, and the discrimination threshold was
determined by receiver operating characteristic (ROC)
curve analysis. The area under the curves (AUCs) and
the corresponding 95% confidence intervals (CI 95%)
were shown.

Results

The mean age of the 148 patients was 77.09+15.11 years
old. 88.5% of the patients were over 60 years old. We
included 108 males and 40 females. Among these patients,
141 were diagnosed with pneumonia, 17 were diagnosed
with bloodstream infection, 9 were diagnosed with intra-
abdominal infection, and 2 were diagnosed with intracra-
nial infection. Tigecycline was mainly used for the
treatment of multidrug-resistant bacterial infections, such
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as Acinetobacter baumannii, Klebsiella pneumoniae,
Escherichia coli, and MRSA. Among these patients, 133
received normal-dose treatment (loading dose 100 mg,
maintenance dose 50 mg Q12H), and 15 patients received
high-dose treatment (loading dose 100 mg or 200 mg,
maintenance dose 100 mg Q12h). The average duration
of tigecycline treatment was 12.01+5.73 days. The effect
of tigecycline on blood coagulation manifested as
a significant decrease in the plasma fibrinogen level, and
a significant increase in aPTT, PT and thrombin time (TT).
The fibrinogen level decreased from 3.76+1.12 g/L to 1.91
+0.78 g/L and recovered to 2.66+0.54 g/L after drug with-
drawal (p < 0.001). The activated partial thromboplastin
time increased from 33.5+£5.6 s to 41.6+10.7 s and recov-
ered to 38.148.0 s after drug withdrawal (p < 0.001). The
prothrombin time increased from 13.142.3 s to 15.3+4.9
s and returned to 13.1+1.88 s after drug withdrawal (p <
0.001). The thrombin time increased from 15.37+3.91 s to
19.47+6.28 s and returned to 16.56+2.18 s after drug with-
drawal (p < 0.001). After treatment with tigecycline, the
fibrinogen level decreased by an average of 49.2%, PT,
aPTT and TT increased by an average of 16.8%, 19.5%
and 26.7%, respectively. We found no significant changes
in the D-dimer levels in response to the treatment.

A total of 142 patients (95.9%) in the study experi-
enced a decrease in the fibrinogen level during tigecycline
treatment, and 90 patients (60.8%) developed hypofibrino-
genemia. The patients who developed hypofibrinogenemia
group.
Moreover, the other 58 patients who had fibrinogen >2.0

were included in the hypofibrinogenemia
g/L during tigecycline treatment were included in the
normal group. The clinical characteristics of the two
groups are shown in Table 1. In the univariate analysis,
the ages of the hypofibrinogenemia group and the normal
group were 79.06+14.41 and 72.97+18.08 years old (p =
0.025), and the tigecycline treatment duration were 12.86
+6.04 and 10.69+4.97 days (p = 0.024). There were no
significant differences between the two groups in sex,
body mass index or medication dosage. There were no
differences between the two groups in the site of infection
or the presence of underlying diseases (hepatobiliary sys-
tem diseases, chronic renal insufficiency, and malignant
tumors). In the hypofibrinogenemia group, 22 (24.4%)
patients were treated with cefoperazone/sulbactam, 13
(14.4%) patients were treated with anticoagulant drugs,
and 16 (17.8%) patients were treated with antiplatelet
drugs. There were no differences between the two groups
in the combination therapy with anticoagulant, antiplatelet

drugs or cefoperazone/sulbactam. There were differences
between the two groups in the baseline hemoglobin, total
protein, urea nitrogen and fibrinogen levels before medica-
tion. In the hypofibrinogenemia group and the normal
group, the baseline fibrinogen levels were 3.46£1.01 g/L
and 4.21+1.12 g/L, and decreased to 1.42+0.38 g/L and
2.68+0.57 g/L during treatment, respectively. In the hypo-
fibrinogenemia group, the fibrinogen level of 12 patients
(13.3%) decreased to less than 1 g/L. The hypofibrinogen-
emia group had a 56.2% fibrinogen decrease and the
normal group had a 33.8% fibrinogen decrease (p < 0.001).

The following variables that were significant at p <
0.05 in the univariate analyses and risk factors in previous
studies were included in the multivariate analysis: age,
sex, treatment duration, hemoglobin level, creatinine
level, urea nitrogen level, basal fibrinogen, total protein.
In the multivariate analysis (stepwise approach), age (p =
0.035), tigecycline treatment duration (p = 0.044), and
baseline fibrinogen level (p = 0.002) were independently
associated with hypofibrinogenemia (Table 2).

The ROC curve was used to evaluate the predictive
ability of age, tigecycline treatment duration and the base-
line fibrinogen level for tigecycline-related hypofibrino-
genemia. Area under curve (AUC) of age was 0.621
(95% CI: 0.530-0.712, p = 0.013), tigecycline treatment
duration was 0.596 (95% CI: 0.501-0.691, p = 0.049), and
baseline fibrinogen level was 0.713 (95% CI: 0.630-0.796,
p < 0.001). We selected the cutoff point with the largest
Youden index. An age of >82 years, >9 days of medica-
tion, and a fibrinogen level of <3.5 g/l were selected as
the cutoff points for predicting hypofibrinogenemia during
tigecycline treatment (Table 3).

Among the 148 patients who received tigecycline, 13
(8.8%) developed bleeding. The main bleeding sites
were the digestive tract (84.6%), skin and mucosa
(15.4%). There were differences between the two groups
in the complication of bleeding (p = 0.014). In the
hypofibrinogenemia group, 12 developed bleeding. Five
patients received only fresh frozen plasma infusion, two
patients discontinued tigecycline without any other treat-
ment for hypofibrinogenemia, two patients discontinued
tigecycline and received plasma infusion, one patient
received prothrombin complex, fibrinogen, and transfu-
sion of plasma, one patient received vitamin K and
transfusion of plasma. Their fibrinogen levels were
increased after the above treatment. Disease progressed
rapidly in one patient, and died without treatment for
hypofibrinogenemia. The hospital mortality rate of the
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Table | Univariate Analysis of Risk Factors for Tigecycline-Associated Hypofibrinogenemia

Normal Group Hypofibrinogenemia Group P-value
N 58 90
Age (years) 72.97+18.08 79.06+14.41 0.025%*
Sex (male, n(%)) 46 (79.3) 62 (68.9) 0.163
Body mass index (kg/m?) 22.74+4.51 22.41+4.44 0.706
Dose (200mg/d, n(%)) 4 (6.9) I (12.4) 0.429
Treatment duration (days) 10.69+4.97 12.86+6.04 0.024%*
Site of infection
Pneumonia (%) 56 (98.2) 85 (96.6) 0.940
Urinary tract infection (%) 9 (15.8) 16 (18.2) 0.710
Bloodstream infection (%) 8 (14) 9 (10.2) 0.486
Intra-abdominal infection (%) 4 (7.0) 5(5.7) 0.745
Intracranial infection (%) I (1.8) I (1.1) 0.755
Underlying diseases
Chronic renal insufficiency (%) 8 (14) 18 (20.5) 0.325
Hepatobiliary system diseases (%) 2 (3.4) 9 (10) 0.245
Malignant tumors (%) 10 (17.9) 21 (23.9) 0.393
Laboratory tests before tigecycline treatment
WBC (x10°/L) 10.08+3.83 11.34£7.90 0.198
HGB (g/L) 104.05+21.45 95.78+20.70 0.021*
PLT (x10°/L) 195.93£99.52 182.29+95.43 0.405
ALT (U/L) 30.41+22.16 31.06+30.51 0.890
AST (U/L) 34.38+22.32 31.84+22.06 0.478
TBil (umol/L) 14.97+£9.76 20.53£39.14 0.291
ALP (U/L) 112.53£86.47 93.22+46.35 0.126
TP (g/L) 65.14+7.82 61.60+8.86 0.024%*
ALB (g/L) 31.07+3.27 30.50+4.78 0.407
GGT (U/L) 83.46+151.95 54.75+63.19 0.184
BUN (mmol/L) 10.74+6.68 14.11£10.94 0.022%*
Cr (umol/L) 109.38£99.15 129.06+118.89 0.298
eGFR (mL/min/1.73m?) 67.76+33.78 65.94+32.63 0.782
PT (s) 12.73£1.82 13.37+2.55 0.097
Fib (g/L) 421x1.12 3.46£1.01 0.000%*
aPTT (s) 33.24+5.01 33.61+6.02 0.695
D-dimer (ug/dl) 1.27+1.47 1.61£2.12 0.324
PCT (ng/mL) 1.34£5.25 3.95£17.33 0.335
Concomitant drugs associated with, n (%)
Anticoagulant drugs (%) 12 (20.7) 13 (14.4) 0.322
Antiplatelet drugs (%) 5(8.6) 16 (17.8) 0.119
CPZ/SAM (%) 12 (20.7) 22 (24.4) 0.596
Clinical outcomes
Bleeding (%) I (1.7) 12 (13.3) 0.014%*
Death (%) 15 (25.9) 37 (41.1) 0.054

Note: *Indicate statistical significance.

Abbreviations: WBC, white blood cells; HGB, hemoglobin; PLT, platelet; ALT, alanine transaminase; AST, aspartate transaminase; TBil, total bilirubin; ALP, alkaline
phosphatase; TP, total protein; ALB, albumin; GGT, y-glutamyl transpeptidase; BUN, blood urea nitrogen; Cr, creatinine; eGFR, estimated glomerular filtration rate; PT,
prothrombin time; Fib, fibrinogen; aPTT, activated partial thromboplastin time; PCT, procalcitonin; CPZ/SAM, cefoperazone/sulbactam.

hypofibrinogenemia group and the normal group were
41.1% and 25.9% (p = 0.054) (Table 1). According to
the logistic regression analysis, hypofibrinogenemia was

independently associated with bleeding (OR 8.96, 95%
CI [1.132-70.946], p = 0.038), but not death (OR 2.009,
95% CI [0.952—4.24], p = 0.067).
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Table 2 Multivariate Analysis of Risk Factors for Tigecycline-
Associated Hypofibrinogenemia

Variable Odds Ratio 95% CI P-value
Age 1.037 1.002—-1.072 0.035
Treatment duration 1.095 1.003-1.196 0.044
Basal fibrinogen 0.489 0.308-0.777 0.002

Abbreviation: Cl, confidence interval.

Table 3 The Sensitivity and Specificity of the Best Cutoff Point of
Age, Treatment Duration and the Baseline Fibrinogen Level as
a Discriminator of the Probability of Hypofibrinogenemia

Variable Sensitivity (%) Specificity (%)
Age = 82 years 0.578 0.638
Mediation = 9 days 0.789 0414
Basal fibrinogen < 3.5 g/L 0.759 0.578

Discussion

The increase in multidrug-resistant bacteria infections has
become a major problem that threatens human health, espe-
cially among elderly people. Tigecycline has wide-spectrum
antibacterial activity, especially against multidrug-resistant
bacteria. It is often used for treating severe infections
caused by multidrug-resistant bacteria, sometimes with
high doses and extended treatments. But data addressing
its safety are limited. In premarketing clinical trials, the
most common side effect is digestive-system problems.
Adverse reactions of the coagulation system are not com-
mon (<2%).* However, according to postmarketing studies,
tigecycline is associated with hypofibrinogenemia. To date,
most of the published articles about tigecycline-associated

8,11,12,16-20 and few of

hypofibrinogenemia are case reports,
them are retrospective observation studies.'®'*'**! Qur
study was a retrospective study that included 148 patients.
We found that patients who were administered tigecycline
a prolonged APTT,

a prolonged TT, and a decreased fibrinogen level.

experienced a prolonged PT,

According to our research, hypofibrinogenemia was com-
mon in clinical practice, which occurred in 60.8% of the
patients. This is in agreement with prior reports: in Hu’s
research,'® there were 56% developed hypofibrinogenemia,
and in Zhang’s research,'’ there were 50.5% developed
hypofibrinogenemia, respectively. Fibrinogen decreased by
an average of 49.2%, PT, aPTT and TT increased by an
average of 16.8%, 19.5% and 26.7%, respectively. All of
these differences were statistically significant. There was
a general decline in fibrinogen. The fibrinogen level

decreased from baseline during treatment in 95.9% of
patients, and 60.8% of patients had hypofibrinogenemia
during treatment, which is consistent with the results of
previous studies. Cui et al summarized 13 case reports
and 4 retrospective observational studies and found that
tigecycline can cause coagulation abnormalities, including
a prolonged PT, a prolonged APTT and a decreased fibrino-

gen level after treatment, which recovered after
discontinuation.” Leng and Hu also reached the same
conclusion.'®'*

Hypofibrinogenemia may be acquired or inherited.?* In
this study, the patients’ levels of fibrinogen were within
the normal range before the administration of tigecycline.
The common causes of acquired hypofibrinogenemia
include a) liver disease, as severe liver disease can impair
the synthesis function of liver cells, leading to a decrease
in fibrinogen.”* In this study, liver function did not differ
significantly before and after the administration of tigecy-
cline. b) DIC is a well-defined condition of consumptive
coagulopathy that can lead to hypofibrinogenemia.** In
this study, we exclude the patients who were diagnosed
with DIC. Meanwhile, D-dimer is an important factor in
the diagnosis of DIC, and there was no significant differ-
ence in D-dimer before and after the treatment. ¢) Other
factors, including tumors and drugs, have also been
reported to be associated with hypofibrinogenemia.?
However, there was no significant difference in tumor
incidence between the normal group and the hypofibrino-
this
appeared after tigecycline was administered and improved

genemia group in study. Hypofibrinogenemia
when tigecycline was discontinued. Therefore, hypofibri-
nogenemia was related to tigecycline administration.
According to our study, independent risk factors for
tigecycline-associated hypofibrinogenemia included patient
age, tigecycline treatment duration, and the baseline fibrino-
gen level. Consistent with the results of previous studies,
the duration of medication and the baseline fibrinogen level
were associated with hypofibrinogenemia.'* However, the
correlation between age and hypofibrinogenemia is contro-
versial. In clinical practice, tigecycline is often used to treat
life-threatening infections with multidrug-resistant bacteria,
which is often occurred in patients with advanced age. As
this study showed, the patients treated with tigecycline were
mainly the elderly over 60 years old, most of them had
serious infections and with high mortality. Different from
previous studies, advanced age was a risk factor for tigecy-
cline-associated hypofibrinogenemia. Zhang et al found that
the incidence of hypofibrinogenemia was not related to
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age.'> However, their study had a small sample size of 20
patients, and the mean patient age was 62.5+22.1 years old,
which was 77.09+15.11 years old in our study. Similarly,
Hu’s study also showed there is no correlation between
hypofibrinogenemia and age.'* But in their study, the age
of the hypofibrinogenemia group was 63.72+15.68 years
old, and that of the normal group was 55.82+18.59 years
old, which were much smaller than the age of the patients in
our study. Our study can better reflect the effect of tigecy-
cline on coagulation in elderly patients. And according to
our study, elderly patients are more prone to developing
hypofibrinogenemia after the administration of tigecycline.

No correlations were found between the medication
dose and infection site. Inconsistent with our findings,
Hu et al found that the dosage of medication and intra-
abdominal infection were related to the incidence of
hypofibrinogenemia.'* This inconsistency may be due to
differences in the patient characteristics. The study popu-
lation in Hu’s research included mainly patients in the
intensive care unit. Although the main infection site was
the lung, the proportion of intra-abdominal infections and
bloodstream infections was relatively high. The population
in our study included both critically ill patients and
patients in the general wards. The main infection site
was also the lung, but the proportion of patients with intra-
abdominal infections and bloodstream infections was rela-
tively low. Similarly, in our study, only a small number of
patients (15 of 138) were treated with high-dose tigecy-
cline. We further grouped the patients according to the
medication dose of tigecycline, compared PT, aPTT, fibri-
nogen, and TT before and after the application of normal-
dose and high-dose tigecycline, and found that there was
no statistical difference. However, in the high-dose group,
after the application of tigecycline, the degree of fibrino-
gen reduction was greater than the normal-dose group (2.6
g/L vs 1.8 g/L, p = 0.009), which reached statistical sig-
nificance. Therefore, according to our research, the appli-
lead to
a significant reduction in the concentration of serum fibri-

cation of high-dose tigecycline will also
nogen. However, due to the limitation of the number of
high-dose cases, the incidence of hypofibrinogenemia in
the two groups did not reach statistical significance.

We developed risk assessment criteria for tigecycline-
associated hypofibrinogenemia, which can better deter-
mine the risk of hypofibrinogenemia after tigecycline
administration. Moreover, in our study, hypofibrinogen-
emia was associated with bleeding. By identifying high-
risk patients with hypofibrinogenemia, adjusting treatment

programs or closely monitoring patients, we can reduce
the occurrence of adverse clinical outcomes. Furthermore,
it may be impractical to recommend the routine monitor-
ing of coagulation in all patients using tigecycline, as
routine monitoring increases the cost of treatment.
Therefore, with these risk assessment criteria, only mon-
itoring coagulation in high-risk patients can reduce the
corresponding expenditures. The criteria included an age
of >82 years, >9 days of medication, and a baseline fibri-
nogen level of <3.5 g/L. Patients who meet the criteria are
at high risk of hypofibrinogenemia and require close mon-
itoring of coagulation. Plasma infusion and fibrinogen
infusion raised the plasma fibrinogen levels in our study.
Fibrinogen replacement therapy is effective in the treat-
ment of acute bleeding or the prevention of bleeding
complications.”® Advanced age is the risk factor for throm-
bosis and cardiovascular disease. So thrombotic and bleed-
ing events were needed to be carefully considered in
elderly patients.

The mechanism of tigecycline-induced hypofibrinogen-
emia remains controversial. The common mechanism by
which antibiotics affect coagulation is that the antibiotics
destroy the intestinal flora and inhibit the synthesis of
vitamin K, leading to vitamin K-dependent coagulation
disorders. However, previous studies have shown that
vitamin K supplementation is not effective for treating
after  the

tigecycline.” The physiological concentration of fibrinogen

hypofibrinogenemia administration  of
in plasma is 1.80-4.20 g/L.>” And the reference ranges of
plasma fibrinogen varies from region to region and among
different laboratories. It is the highest concentration of
proteins among the plasma coagulation factors.
Fibrinogen is involved in the coagulation, which plays
a central role in the hemostatic and thrombosis process.?’
The half-life of fibrinogen is 3—4 days, and it is an acute-
phase reaction protein. Fibrinogen production is regulated
by cytokines. IL-6 promotes fibrinogen biosynthesis, while
IL-1, IL-4, IL-10, IL-13, and tumor necrosis factor-o
(TNF-q) inhibit fibrinogen synthesis.*® Tigecycline can
reduce the levels of IL-6 and TNF—a, which may interfere

2931 At the same time,

with fibrinogen production.
Brandtner’s in vitro studies showed that after adding
a supratherapeutic dose of tigecycline to the blood of
healthy adults, the changes in fibrinogen levels and coa-
gulation parameters were not clinically significant.
However, the addition of supra-therapeutic tigecycline to

the cell culture fluid in vitro significantly reduced the
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viability of hepatocytes.> It is speculated that tigecycline
may inhibit the liver’s synthetic function.

This study has certain limitations. A) This study is
a retrospective study. Selection bias may be present and
may have affected the results. B) The risk assessment
criteria have not been verified externally or included in
intervention studies. Therefore, the clinical value of the
risk assessment criteria needs to be evaluated in future
studies. In the future, it is necessary to verify the clinical
value of the risk assessment criteria in large-scale cohort
studies. Further randomized controlled trials and animal
experiments need to be done to explore the mechanisms of
tigecycline-associated hypofibrinogenemia.

Conclusion

Hypofibrinogenemia is a common adverse effect of tige-
cycline in our study. It is independently associated with
bleeding but not death. Tigecycline-associated hypofibri-
nogenemia is associated with age, tigecycline treatment
duration and baseline fibrinogen level. An age of >82
years, >9 days of medication, and a fibrinogen level of
<3.5 g/L are risk factors. Elderly patients are more prone
to developing hypofibrinogenemia after the administration
of tigecycline. With this risk assessment criteria, clinicians
can selectively monitor coagulation to reduce the corre-
sponding expenditures.
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