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Abstract.  Tigecycline is the first available agent in the new class of 

glycylcyclines.  It is active against multi-resistant Gram-positive and 

Gram-negative bacteria.  Although it is recently approved, resistance 

of tigecycline is reported by many strains of bacteria.  Moreover, it is 

one of the most expensive antimicrobials in the market.  A 

retrospective longitudinal study conducted at King Abdulaziz 

University Hospital, Jeddah.  All patients who received tigecycline 

from March to November 2010 were included in this study.  Data 

regarding indication of tigecycline, monitoring process and the 

outcome of treatment were all collected via patient chart review form, 

and obtained from patient’s file.  A total of 92 patients were 

administered tigecycline in the study period.  In 23 (25%) patients, 

tigecycline was used for unapproved indications and the most 

common indications of tigecycline were complicated skin and soft 

tissue infections community acquired pneumonia.  The overall 

outcomes were healing in 50 (54%) patients, infection treated with 

other drugs in 10 (11%) patients and death was reported in 32 (35%) 

patients.  This study confirmed the high mortality rate associated with 

tigecycline use, and this should be a reminder to healthcare 

professional when considering its use in severely infected patients or 

when to be used as a monotherapy in empirical situation. 

Keywords:  Tigecycline, Drug use evaluation, Mortality rate, Therapy 

failure. 
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Introduction 

The increased incidence of resistance to antibiotics led to the discovery 
of a new class of antibiotics, the glycyclines.  Tigecycline is the first 
agent marketed from this class and it was approved by the Food and Drug 
Administration (FDA) in 2005.  The Tigecycline Evaluation and 
Surveillance Trial (TEST), a global multicentre surveillance program, 
documented that tigecycline is highly active against Gram-positive 
pathogens, including methicillin-resistant Staphylococcus aureus 
(MRSA), methicillin-resistant Staphylococcus epidermidis (MRSE) and 
enterococci; including vancomycin-resistant enterococci (VRE).  It is 
also highly active against Enterobacteriaceae, anaerobes and atypical 
pathogens.  Reduced activity of tigecycline has been observed for Proteus 
species, Providencia species and Morganella species, as well as 
Pseudomonas aeruginosa, also not reliably inhibited by tigecycline

[1,2]
. 

Even though it is recently approved, resistance of tigecycline is 
reported from many studies by some strains of bacteria.  A study of 
hospitalised patients in United Kingdom in 2006 showed that many of 
gram-positive and gram-negative bacteria were resistant to tigecycline 
such as Staphylococcus aureus (S. aureus) isolates (7%, n = 2472 of 
which 39% were MRSA) and enterococci (5%, n = 392 of which 17% 
were VRE)

[3]
.  Generally, most of the rising antimicrobial resistance 

problem is due to the overuse and misuse of antimicrobials by health care 
providers and patients

[4]
.  Currently, tigecycline is indicated for 

complicated skin and soft tissue infection (cSSTI), complicated intra-
abdominal infections (cIAI) and for community acquired pneumonia 
(CAP)

[5]
.  

Moreover, it is one of the most expensive antibiotics in the market 
and in September 2010, the FDA reminded the healthcare professional 
about the increased mortality risk associated with the use of the 
tigecycline

[6]
.  Clearly, the drugs use evaluation (DUE), which is a 

quality improvement method used to ensure and guide the appropriate 
use of drugs is recommended.  Therefore, the aim of this study is to 
assess the compliance with prescribing guidelines of tigecycline through 
evaluation of its use, and to identify any deviation of such use. 

Materials and Methods 

Study design; a retrospective longitudinal study conducted at King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia.  The approval from 
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the Research and Ethics Committee of the hospital was obtained 
(Appendix 1).  All patients who received tigecycline in the period from 
March 2010 to November 2010 were included in this study.  Data 
collected from patients’ files, either the electronic or the manual files.  
Data recorded include patient addressographs such as: (age, weight, 
height, gender), diagnosis, indication of tigecycline use and associated 
co-morbidities.  In addition, monitoring parameters such as laboratory 
tests including liver function tests, complete blood count (CBC), and 
international normalized ratio (INR) were also collected.  Other 
monitoring parameters are adverse drug reactions and liver disease 
severity to monitor adjustment in the dosing regimen through the use of 
Child-Turcotte-Pugh score (CTP score).  Data were collected via a 
specifically designed patient chart review form (Appendix 2).  All 
statistical analysis was performed by using SPSS v. 16.0 programs.  

Results 

A total of 99 patients were prescribed tigecycline during the study 

period.  Seven (7) patients’ files were missed; this has resulted in 92 

(93%) patients to be studied.  The number of female patients was 49 

(53%), while 43 (47%) were male.  The mean age with standard 

deviation was 57 ± 17.  The most common co-morbidities are diabetes 

mellitus (DM) in 59 (64%) patients, hypertension in 55 (60%) patients.  

Seven (8%) patients had a liver disease in which 4 (4.3%) patients 

classified as Child-Turcotte-Pugh B class (CTP B) and 3 (3.3%) patients 

classified as Child-Turcotte-Pugh C class (CTP C).  Patients’ 

characteristics and co-morbidities are shown in Table 1.  The median 

duration of therapy was 10 days (range 1-29). 

Tigecycline was used as empirical therapy in 28 (30.4%) patients and 

based on culture results in 64 (69.6%) patients.  It was used in 28 

(30.4%) patients for cSSTI, 28 (30.4%) patients for community acquired 

pneumonia (CAP), 13 (14.1%) patients for cIAI, and 15 (16.3%) patients 

for Hospital Acquired Pneumonia (HAP). 5 (5.4%) patients for Ventilator 

Acquired Pneumonia (VAP), 2 (2.2%) patients for urosepsis and 1 

(1.1%) patient for infection of unknown origin (Fig. 1).  This has resulted 

in 23 (25%) patients for which tigecycline was used for unapproved 

indications, while in 69 (75%) patients it was used according to the 

approved indications. 
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Table 1. Clinical characteristics of patients at start of tigecycline therapy. 

Patients Demographics  

Number of Patients 92 

Gender n (%) 

Female 49 (53) 

Male 43 (47) 

Age Years 

Mean + SD 57 ± 17 

Co-morbidities n (%) 

Diabetes Mellitus 59 (64) 

Hypertension 55 (60) 

Renal Failure 33 (36) 

Liver Disease 7 (8) 

Severity of Liver Diseases n (%) 

CTP* B 4 (4.3%) 

CTP* C 3 (3.3%) 
*CTP = Child-Turcotte-Pugh score 

 

 

Fig. 1. Indications of tigecycline therapy. 
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Data of the study showed that 6 (6.5%) patients were not 

administered a loading dose of tigecycline, while in 90 patients; the 

maintenance doses were administered as 50 mg Q12hrs IV.  Except two 

pediatric patients (age; two years, thirty-one days, respectively) they 

were administered a dose of 12.5 mg Q12 hrs and 8 mg Q24 hrs, 

respectively.  Both infants died.  According to Child-Turcotte-Pugh 

(CTP) classification of liver diseases; only 3 patients had liver disease 

classified as (CTP C) and no dose adjustment performed to the 

maintenance dose of those patients.  

The most common bacteria associated with infections are 

Acinetobacter baumannii in 51 (56%) patients, followed by 

Pseudomonas aeruginosa in 23 (25%) patients and Klebsiella 

pneumoniae in 23 (25%) patients.  All bacteria associated with infections 

are represented in (Table 2).  Most of the patients who had Pseudomonas 

aeruginosa infections were prescribed Tazocin
®
 (Pipercillin/Tazobactam, 

3.375 g IV Q6hr or Q8hr according to the type of infection and patient’s 

characteristics) in combination with tigecycline to cover Pseudomonas 

aeruginosa infection.  Meropenem, (imipenem/ cilastatin) or colistin 

were commonly used in the cases that bacteria were not responded to 

tigecycline. 

The reported side effects of tigecycline were nausea, vomiting and 

diarrhea, which occurred in 3 (4%) patients who were all negative for 

Clostridium difficile (C. difficile) toxin in stool.  

Table2. Microorganisms associated with infections. 

Bacteria n (%) 

Acinetobacter baumannii 51 (56) 

Pseudomonas aeruginosa 23 (25) 

Klebsiella pneumoniae 23 (25) 

Methicillin-Resistant Staphylococcus aureus 10 (11) 

Other Staphylococcus Species 8 (9) 

Enterococcus Species 9 (10) 

Stenotrophomonas maltophilia 3 (3) 

Escherichia coli 5 (6) 

Infection of Unknown Origin 3 (3) 

Others 6 (7) 

Total 138 (100) 
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The overall outcomes were healing in 50 (54%) patients, infection 

treated with other drugs in 10 (11%) patients and death was reported in 

32 (35%) (Fig. 2).  Death was seen mostly in CAP, followed by cSSTI, 

HAP, cIAI and VAP as presented in (Fig. 3). 

However, there was no statistical differences in the overall outcome 

between patients who prescribed Tigecycline according to the approved 

indications and those with the unapproved uses (p = 0.940). 

 

 

Fig.2. Main outcome after tigecycline therapy. 

 

Fig.3. Mortality Rate per Indication after tigecycline therapy. 
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Discussion 

This retrospective study was conducted to evaluate tigecycline use in 

a real-life clinical practice in a university hospital providing tertiary care 

health services.  In this study, tigecycline was used in four indications not 

approved by FDA including HAP, VAP, urosepsis, as well as infection of 

unknown origin (Fig. 1).  However, the mortality rate (35%, n=32/92) in 

this study is about comparable to the mortality rate found in a German 

study by Swoboda et al. (2007), in which the percent of mortality was 

30% (n = 21/70)
[7]

 and to that in another British study (41%, n=14/34) by 

Gordon and Wareham
[8]

.  Interestingly, the results from this study 

synchronized with a warning from the FDA in September 2010, about 

increased mortality risk associated with the use of tigecycline compared 

to other antimicrobials.  The increased risk was seen most clearly in 

patients treated for hospital-acquired pneumonia, especially ventilator-

associated pneumonia. Thus, it was also seen in patients with 

complicated skin and skin structure infections, cIAI and diabetic foot 

infections
[6]

.  The mortality rate reported in this study is similar to that 

rate usually reported in severe septic patients.  On another hand, critically 

ill patients, associated comorbidities and unapproved uses may have been 

contributed to the high mortality rate in this study.  

Another issue of concern is that tigecycline was used in infants, who 

were critically ill, while its safety and efficacy data is not established in 

pediatric patients younger than 8 years
[5]

.  More studies need be 

performed to establish more data about tigecycline safety and efficacy in 

pediatric patients. 

In patients with hepatic dysfunction, tigecycline systemic clearance is 

reduced by 55% and its half-life prolongs by 23%
[9]

.  Therefore, the 

maintenance dose should be reduced to 25 mg IV Q12hr in case of severe 

liver impairment (CTP C).  However, the results of this study did not 

show any reduction of the dose of the 3 (CTP C) classified patients. 

Study limitations include inability to calculate the APACHE II score 

to know the severity of illness on patient’s condition, because the data 

required for calculating, the score were difficult to be obtain from the 

patient’s file.  Despite of this, the results from this study may be useful 

for physicians and other healthcare professionals about a newly approved 

antibiotic for critically ill patients. 
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Conclusion 

This study confirmed the high mortality rate associated with 

tigecycline use.  This should be a reminder to healthcare professionals 

when considering its use in severely infected patients, or when to be used 

as a monotherapy in an empirical situation. 
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Appendix 1.  The approval from the Research and Ethics Committee of King Abdulaziz 

University Hospital (KAUH). 
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Appendix 2.  Patient chart review form. 
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 :تقييم استخدام دواءالتيجاسايكلين

 دراسة التحسين المستمر للجودة

دكتور ) رحمة علي الحارثيو ، (دكتور صيدلاني)الشيماء محمد المحمادي 
 دكتور) هديل الحربيو ، (دكتور صيدلاني)أبرار الصبحي و  ،(صيدلاني

 (نيصيدلا دكتور) وأمين المحمدي ،(صيدلاني
 جامعة الملك عبدالعزيزالصيدلة السريرية، كلية الصيدلة ،  قسم

 المملكة العربية السعودية -  جدة

ول دواء متتتتتوير يتتتتي اليدتتتتة الجديتتتتدة أتيجاستتتتايكلين  تتتتو   .المستتتتتخل 
ضتتتتتد البكتيريتتتتتا متعتتتتتددة المقاومتتتتتة ستتتتتاكلين، و تتتتتو يعتتتتتال يالمستتتتتماة جا

 ا استتتخدام ن الموايقتتة علتتأعلتتا التترنم متتن . يجابيتتة والستتلبية ال تترامالإ
تيجاستتتتايكلين بواستتتت ة اليتتتتادخ مقاومتتتتة أتمتتتتخ متتتت خرا، تلا أن التقتتتتارير 
أنلتا  عتاوة علتا كلتك،  تو واحتد متن. ةالعديد متن الستالاخ البكتيريت

 يتتيدراستتة بتترجر رجعتتي  تتولي أجريتتخ  .يتتي الستتو المضتاداخ الحيويتتة 
المرضتا  وقتد تتم تدراج جميت . بجتدة عبدالعزيز الملك جامعة مستشيا

نتتتويمبر  -كين تلقتتتوا التيجاستتتاكلين يتتتي اليتتتترة الزمنيتتتة متتتا بتتتين متتتار التتت
لمتعلقتتتتتتتتتة باستتتتتتتتتتخداماخ المعلومتتتتتتتتتاخ ا. يتتتتتتتتتي  تتتتتتتتتك  الدراستتتتتتتتتةم ٠٢٠٢

، عمليتتتتة متابعتتتتة التتتتدواء ونتتتتتادى عتتتتاج جميتتتت  المرضتتتتا التيجاستتتتاكلين
جمعخ عبر استمارة جم  بياناخ المرضا والحصتول علياتا متن ملت  

 ٠٢يتتي . لقتتوا التيجاستتايكلين يتتي يتتترة الدراستتةمريضتتا ت  ٢٠. المتتري 
التيجاستتتتاكلين يتتتتي استتتتتخداماخ نيتتتتر ، كتتتتان استتتتتخدام (٪٠٢) متتتتري 

والاستتتتتتتخدام الشتتتتتتاد  للتيجاستتتتتتاكلين الالتاتتتتتتا  الردتتتتتتو  مصتتتتتتر  باتتتتتتا، 
 متتتري  ٢٢الشتتتياء يتتتي  وكانتتتخ النتتتتادى الإجماليتتتة(. كتتتا )المكتستتت  
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، (٪٠٠) متتري  ٠٢، العتتدوا التتتي عولجتتخ بردويتتة أختترا يتتي(٪٢٥)
أكتتدخ  تتك  الدراستتة ارتيتتا  . ختتال الدراستتة( ٪٢٢)متتري   ٢٠وتتويي 

و تكا يجت  أن يكتون ، المرتب تة باستتخدام التيجاستاكلين معدل الوييتاخ
للمختتت  عنتتد استتتخدام  يتتي المرضتتا المصتتابين بشتتدة أو عنتتد  اتنبيا تت

 .امبددي  استخدام  كعاج وحيد 
 


