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Introduction 
Klebsiella pneumoniae (Kp) is one of the common bacterial 

pathogens in solid organ transplant (SOT) recipients, these 
infections have high mortality and morbidity rates [1]. Kp strains 
can produce carbapenemase, these are leading to globally spreading 
drug resistance and also difficulties in infection control and 
treating infections. High treatment failure rates have been reported 
for these infections; mortality rates range from 22% to 72%. SOT, 
chronic liver disease, dialysis, and cancer are identified as the most 
important risk factors for acquiring Kp [2]. The sources of these 
infections originate from biliary tract, urinary system, respiratory  

 
tract, surgical site, central venous catheters or wound infections. 
The choice of an antimicrobial regimen is often more complex than 
in other patients due to their increased antimicrobial resistance, 
urgency of therapy, drug-related toxicities, and interactions with 
immunosuppressants [3]. There is scarce information regarding 
Kp infection in SOT recipients, just a few case reports of MDR-Kp 
infection with mortal in LT recipients [4]. We aimed to emphasize 
that high mortality in recipients undergone LT and having recurrent 
MDR-Kp sepsis within the first year after LT despite given different 
antibiotic therapies according to the antimicrobial susceptibility 
tests.
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mortality in eight patients undergone liver transplantation and having recurrent multidrug-resistant Klebsiella pneumonia sepsis within the first 
year after liver transplantation despite given different antibiotic therapies according to the antimicrobial susceptibility tests.
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all demographic data by using patient record system. Antimicrobial treatment records of patients were obtained from the hospital pharmacy 
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Methodology
In this case series report, we retrospectively reviewed all 

demography of the eight LT recipients by using patient record 
system. Antimicrobial treatment records of patients were 
obtained from the hospital pharmacy medicine exits and the nurse 
observation records.

Cases
All patients had undergone LT in our Liver Transplantation 

Institute in 2018. There were eight patients (five male, three 
female) with a mean age of 47.25+11.32. Model for End-Stage Liver 
Disease (MELD) scores of all the cases were higher than 20, and 
median MELD score was 23.25+1.75 (min 20-max 25). Before the 
LT, three patients had hepatocellular cancer (HCC), one patient had 
chronic renal failure (CRF), one patient had diabetes mellitus (DM), 
one patient had hepatorenal syndrome and one patient previous 

pneumonia history as a comorbidity. Postoperatively three patients 
were diagnosed for acute renal failure (ARF) and underwent 
continuous veno-venous hemofiltration (CVVH) treatment. 
Additionally, all patients underwent a surgical procedure following 
LT with a mean of 2+0.76 times. All patients were entubated with a 
mean of 3.63+2.07 (min 2-max 8) times and MV mean duration was 
22.85+16.87 (min 5-max 57) days. Number of hospital admission 
was mean 4.13+2.23 (min 1-max 6) times and number of ıntensive 
care unit (ICU) admission was mean 2.75+1.49 (min 1-max 5) times. 
Length of stay for ICU was mean 47.13+44.36 (min 1-max 145) 
days and mean 84+75.21 (min 0-max 238) days for hospitalization. 
Although we gave them different duration and antimicrobial 
combination regimes based on antimicrobial suspectibility tests 
and sepsis treatment guidelines, treatment process was failed and 
patients are died. Their mean survive calculated as 156.5+93.56 
(min 58-max 292) days. The demographic data of the patients is 
summarized in Table 1. 

Table 1: Demographical and clinical characteristics of the cases.

Demographics Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8

Age (years) 48 63 47 49 39 55 52 25

Sex Male Female Male Male Male Female Male Female

MELD Score 24 25 24 22 20 25 24 22

Comorbidity Pneumonia 
history, Asthma, CVVH,           HCC, ARF, 

CVVH,

  Chronic rejec-
tion

Hepatorenal 
syndrom HCC HCC DM CRF, CVVH DM, ARF, 

HD
Chronic 

rejection

Surgical Bilier leak, 
infected Bile duct Infected 

bilioma Bile duct leak, Infected Hemorrhage Bile duct 
leak,

Infected 
bilioma,

problems bilioma and anastomosis 
leak,

and throm-
bosis

infected bil-
ioma

bilioma 
and anastomosis infected 

bilioma

chol-
angitic 
abscess

  thrombosis in 
IVC

infected bil-
ioma, in IVC   abscess leakage, abscess    

Number of reoper-
ation 2 3 1 2 2 1 3 2

Re-entubation 4 2 3 2 3 2 5 8

MV (days) 12 10 16 5 29 34 19 57

Total blood cultures 29 7 18 8 11 14 36 30

The ratio of positive 
growings 34.48 42.85 33.34 37.5 27.27 35.71 16.67 56.67

Total apply for hos-
pital 5 1 5 5 3 1 6 7

Application for ICU 2 2 3 2 2 1 5 5

In ICU (days) 12 15 41 10 62 58 34 145

In Clinic (days) 238 70 137 78 11 0 71 67

Total survive (days) 292 85 248 88 104 58 117 260

ARF: Acute Renal Failure; CRF: Chronic Renal Failure; CVVH: Continuous Veno-Venous Hemofiltration; DM: Diabetes Mellitus; HCC: Hepatocellular 
Cancer; HD: Haemodialysis; ICU: Intensive Care Unit; IVC: Inferior Vena Cava, MELD: Model for End-Stage Liver Disease; MV: Mechanical Ventilation
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Total 153 blood culture samples were obtained. Among 87 
blood cultures that reported as positive, Kp was the most frequent 
microorganism (%60.91). Kp was diagnosed in blood cultures the 
earliest on 10th and the last on 268th day postoperatively. Episodes 
were diagnosed in three patients on early postoperative period 
(initial 30 days) and in five patients on late postoperative period 

(later than initial 30 days). All of the isolates were MDR, even some 
of them were panresistant. Molecular analysis all of Kp isolates was 
not performed. Twenty-one (min 1-max 5) MDR-Kp sepsis episodes 
were diagnosed in our cases. The microbiologic data and given 
antimicrobial treatment is summarized in Table 2. 

Table 2: Microbiological data and antibiotic treatments of the cases.

Cases Sepsis 
Attack Positive Cultures Growed Date (Postop 

Days)
Sensitive Antibi-

otics
Applied Antibiotic Combi-

nation Duration

Case 1 1
st 2 138, 152 Only Tig S, Col S 

(E-Test) Col+Mer+Tig 21

  2
nd 2 159, 170 Panresistan, Col R 

(E-Test) Sfz+Tig 14

  3
rd 6 238, 239, 251, 258,   Col+Mer, 14

      260, 268 Only Tig S, Col I (E 
Test) Col+Tig, 10 (ex)

          Mer+Tig+Amk  

Case 2 1
st 1 25

ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Imi/Sil 14

  2
nd 1 56

ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Mer 14

  3
rd 1 72

ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Sfz 13 (ex)

Case 3 1
st 1 143 Only Tig I, Col R (E 

Test) Mer+Tig 14

  2
nd 2 161, 169 Sfz S, Tig I, Col R (E 

Test) Sfz+Tig 14

  3
rd 1 193

ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Mer+Ami 14

  4
th 1 200 Only Tig I Col S 

(E-Test) Sfp+Tig+Ami 16

  5
th 1 236 Only Tig I Col S 

(E-Test) Col+Imi+Tig 12 (ex)

Case 4 1st 3 83, 83, 88 Ami, Gen S, Imi I Imi 6 (ex)

Case 5 1st 2 75, 80 Tet S, Col S (E-Test) Sfp+Tig 14

  2
nd 1 100 Tet S, Col S (E-Test) Col+Tig 4 (ex)

Case 6         Imi+Tig, 14

  1st 5 28, 29, 31, 34, 54 Panresistan, Col R (E 
Test) Sfp+Tig, 17 (ex)

          Sfp+Tig  

Case 7 1st 2 16, 18
ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Mer 14

  2
nd 1 45

ESBL(+) Ami, Imi, 
Mer, Ert, Sfz, Sfx, 

Tig S
Imi 14

  3
rd 3 110 Col, Imi S, Tig I Imi+Ert 7 (ex)

      115, 116, 118, 121, 121, 
122,   Mer+Tig, 13
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Case 8 1
st 11 122, 130, 131, 132, 143 Only Clor S, Col R (E 

Test) Mer+Ert+Tig, 27

          Clor+Tig+Gen 12

  2
nd 2 149, 149 Panresistan, Col I (E 

Test) Col+Sfz+Tig 21

  3
rd 4 205, 233, 239, 247 Only Tig S, Col I (E 

Test) Col+Mer+Tig, 13

          Ert+Imi+Tig 33 (ex)

Ami: Amikasin; Clor: Chloramphenicol; Col: Colistin; Ert: Ertapenem; Gen: Gentamicin; I: Intermediate; Imi: Imipenem; Mer: Meropenem; R: Resistant; 
S: Sensitive; Sfp: Sefepim; Sfx: Sefoxitin; Sfz: Seftazidim; Sil: Silastatin; Tet: Tetracycline; Tig: Tigecycline

Discussion
MDR-Kp has emerged as a threat to hospitalized patients 

worldwide and is associated with significant mortality [5]. The 
major risk factors for occuring sepsis identify as prior antibiotic 
exposure, prolonged hospitalization, indwelling devices, recurrent 
surgeries and mechanical ventilation procedures in the LT 
recipients [6].

According to the criteria suggested by European Society of 
Intensive Care Medicine (ESICM) and Society of Critical Care 
Medicine (SCCM) in 2016, the patients having >2 score from [Quick 
- Sepsis Related Organ Failure Assessment (q-SOFA)], clinically 
high or low fever, hypotension, tachycardia, tachypnea, impaired 
consciousness, hemorrhagic diathesis findings [7], MDR-Kp growing 
in their blood cultures were diagnosed as “MDR-Kp Sepsis”. The 
date of first positive blood culture was accepted as the beginning 
of sepsis [8]. It is clearly known that LT is an independent risk 
factor for the development of MDR-Kp sepsis in LT recipients [9]. In 
addition, our cases had many risk factors that could have a negative 
contrubution to the development of MDR-Kp sepsis. There were 
high MELD score, comorbidities, recurrent entubations, prolonged 
MV, presence surgical complications such as bile duct anastomosis 
leak, infected bilioma and intrahepatic abscess, recurrent invasive 
radiologic and surgical procedures, hemodialysis, CVVH, admission 
to ICU and/or hospital, prolonged in ICU and/or hospital staying, 
and long term antimicrobial therapies, respectively.

Similarly, there are many studies determining the risk factors. 
Kalpoe et al., it was emphasized that the factors such as >65 years 
of age, high MELD scores, comorbidities such as CRF, DM, prolonged 
preoperative hospitalization played statistically significant role in 
the risk of KP infection development [10]. Another study performed 
by Zhong Lin et al. in 217 patients undergone LT, it was reported 
that the high MELD scores, using broad-spectrum antibiotic before 
LT, recurrent endotracheal intubations, MV durations longer than 
72 hours, recurrent invasive radiologic interventions and surgical 
operations and total parenteral nutrition (TPN) significantly 
facilitated the development of MDR-KP sepsis [11].

Over 50% of LT recipients develop Kp bacteremia/sepsis within 
the first year after LT [12]. In our cases, all Kp growings occurred 

within the first year after LT, but these isolates were not clustered 
in a certain date interval, and their antimicrobial susceptibility 
were quite different from each other. Therefore, it was considered 
that MDR-Kp sepsis episodes were not an outbreak. However, 
we elaborated adapting to infection control measures during 
the episodes. Donors of these LT recipients had no any infection 
sources.

Klebsiella pneumonia identification and antibiotic susceptibility 
testing are performed using the Vitek 2 system (bio Me`rieux, 
Durham, North Carolina, USA) [13] and confirming by classical 
phenotypic methods and disk-diffusion tests according to 
Clinical and Laboratory Standards Institute (CLSI) guidelines 
[14]. Screening for carbapenemase (KPC)-producing Kp with the 
modified phenotypic Hodge test is performed for isolates that 
exhibited a minimum inhibitory concentration (MIC) of 2mg/L for 
ertapenem, imipenem, or meropenem, or a reduced susceptibility 
by disk diffusion to ertapenem (zone of inhibition diameter 21/
mm), as previously recommended by CLSI beginning in January 
2008 [15]. During the following after LT, 153 blood cultures were 
obtained from eight patients who had signs and/or suspicions of 
infection and positive growing was detected in 87 (56.86%) of the 
cultures in different dates. Kp was isolated as the most common 
bacterial agent in 53 blood cultures with positive growing (60.91%).

All Kp isolates were not clustered in a certain interval. These 
positive Kp growings were certainly not an outbreak, because 
their growing dates were quite different from each other. 
However, we elaborated adapting to infection control measures 
during the episodes. All of the donor cultures taken before the 
transplant operation resulted in sterile, so these sepsis attacks 
were considered to be strictly non-donor-induced. Whatever 
antibiotic combination is administered, unless resource control is 
adequately provided and the determined changeable risk factors 
are prevented, the antibiotic treatments will fail. Even if bacteremia 
attacks are taken under control with effective antibiotic treatments 
administered at adequate doses and duration, it will be inevitable 
the development of new attacks with more resistant agents. In 
our cases, the antimicrobial treatment processes of new attacks 
that developed with more resistant agents failed and all patients 
died because of sepsis. However, the factors such as hemorrhage, 
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pancytopenia, unexpected cardiac and pulmonary factors might 
have been negatively role. A clear distinction could have been made 
by using invasive protocols such as postmortem biopsy.

Conclusion
MDR-Kp bacteremia/sepsis can be mortal in critical ill patients 

despite effective antibiotic treatments at appropriate duration. 
However, comprehensive multicenter studies including LT 
recipients are needed on this subject.
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