
World Journal of
Hepatology

ISSN 1948-5182 (online)

World J Hepatol  2020 October 27; 12(10): 693-882

Published by Baishideng Publishing Group Inc



WJH https://www.wjgnet.com I October 27, 2020 Volume 12 Issue 10

World Journal of 

HepatologyW J H
Contents Monthly Volume 12 Number 10 October 27, 2020

REVIEW

Neoadjuvant treatment strategies for intrahepatic cholangiocarcinoma693

Akateh C, Ejaz AM, Pawlik TM, Cloyd JM

Metabolic syndrome and liver disease in the era of bariatric surgery: What you need to know!709

Ziogas IA, Zapsalis K, Giannis D, Tsoulfas G

Combined liver-kidney transplantation for rare diseases722

Knotek M, Novak R, Jaklin-Kelez A, Mrzljak A

MINIREVIEWS

Hepatocellular carcinoma Liver Imaging Reporting and Data Systems treatment response assessment: 
Lessons learned and future directions

738

Aslam A, Do RKG, Kambadakone A, Spieler B, Miller FH, Gabr AM, Charalel RA, Kim CY, Madoff DC, Mendiratta-Lala M

Tumor necrosis family receptor superfamily member 9/tumor necrosis factor receptor-associated factor 1 
pathway on hepatitis C viral persistence and natural history

754

Peña-Asensio J, Sanz-de-Villalobos E, Miquel J, Larrubia JR

Apatinib as an alternative therapy for advanced hepatocellular carcinoma766

Zhang XH, Cao MQ, Li XX, Zhang T

ORIGINAL ARTICLE

Basic Study

Hepatitis B virus detected in paper currencies in a densely populated city of India: A plausible source of 
horizontal transmission?

775

Das P, Supekar R, Chatterjee R, Roy S, Ghosh A, Biswas S

Case Control Study

PNPLA3 and TM6SF2 polymorphisms in Brazilian patients with nonalcoholic fatty liver disease792

Lisboa QC, Nardelli MJ, Pereira PA, Miranda DM, Ribeiro SN, Costa RSN, Versiani CA, Vidigal PVT, Ferrari TCA, Couto 
CA

Retrospective Cohort Study

Impact of sarcopenia on mortality in patients undergoing liver re-transplantation807

Dhaliwal A, Larson D, Hiat M, Muinov LM, Harrison WL, Sayles H, Sempokuya T, Olivera MA, Rochling FA, McCashland 
TM



WJH https://www.wjgnet.com II October 27, 2020 Volume 12 Issue 10

World Journal of Hepatology
Contents

Monthly Volume 12 Number 10 October 27, 2020

Retrospective Study

Increased incidence of and microbiologic changes in pyogenic liver abscesses in the Mexican population816

Pérez-Escobar J, Ramirez-Quesada W, Calle-Rodas DA, Chi-Cervera LA, Navarro-Alvarez N, Aquino-Matus J, Ramírez-
Hinojosa JP, Moctezuma-Velázquez C, Torre A

Observational Study

Malnutrition and non-compliance to nutritional recommendations in patients with cirrhosis are associated 
with a lower survival

829

Crisan D, Procopet B, Epure A, Stefanescu H, Suciu A, Fodor A, Mois E, Craciun R, Crisan N

Effect of treating chronic hepatitis C with direct-acting antivirals on extrahepatic cutaneous manifestations841

El Kassas M, Hegazy OM, Salah EM

Novel markers of endothelial dysfunction in hepatitis C virus-related cirrhosis: More than a mere 
prediction of esophageal varices

850

Hanafy AS, Basha MAK, Wadea FM

CASE REPORT

Kratom induced severe cholestatic liver injury histologically mimicking primary biliary cholangitis: A case 
report

863

Gandhi D, Ahuja K, Quade A, Batts KP, Patel L

Severe COVID-19 after liver transplantation, surviving the pitfalls of learning on-the-go: Three case reports870

Alconchel F, Cascales-Campos PA, Pons JA, Martínez M, Valiente-Campos J, Gajownik U, Ortiz ML, Martínez-Alarcón L, 
Parrilla P, Robles R, Sánchez-Bueno F, Moreno S, Ramírez P

LETTER TO THE EDITOR

Role of platelet-albumin-bilirubin score in predicting re-bleeding after band ligation for acute variceal 
hemorrhage

880

Faisal MS, Singh T, Amin H, Modaresi Esfeh J



WJH https://www.wjgnet.com III October 27, 2020 Volume 12 Issue 10

World Journal of Hepatology
Contents

Monthly Volume 12 Number 10 October 27, 2020

ABOUT COVER

Editorial board member of World Journal of Hepatology, Dr. Fernando Oscar Bessone is Professor of 
Gastroenterology and Chief of the Gastroenterology and Hepatology Department at the Hospital Provincial del 
Centenario, University of Rosario School of Medicine (Brazil). Dr. Bessone completed postgraduate training in 
Clinical Hepatology, Liver Pathology (Hospital de Clinicas, San Pablo, Brazil), Pediatric Hepatology (Hospital da 
Criança, San Pablo, Brazil), and Liver Transplantation and Clinical Hepatology (Hospital Clinic y Provincial de 
Barcelona, Spain). He has served as Principal Investigator or Co-Investigator in more than 50 clinical trials, and is 
currently the Coordinator of the Latin American Registry of Hepatotoxicity. He authored more than 70 articles, 30 
book chapters, and more than 140 papers presented at scientific meetings. In addition, he serves as an editorial 
board member for several international hepatology-related journals. (L-Editor: Filipodia)

AIMS AND SCOPE

The primary aim of World Journal of Hepatology (WJH, World J Hepatol) is to provide scholars and readers from 
various fields of hepatology with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJH mainly publishes articles reporting research results and findings obtained in the field of hepatology and 
covering a wide range of topics including chronic cholestatic liver diseases, cirrhosis and its complications, clinical 
alcoholic liver disease, drug induced liver disease autoimmune, fatty liver disease, genetic and pediatric liver 
diseases, hepatocellular carcinoma, hepatic stellate cells and fibrosis, liver immunology, liver regeneration, hepatic 
surgery, liver transplantation, biliary tract pathophysiology, non-invasive markers of liver fibrosis, viral hepatitis.

INDEXING/ABSTRACTING

The WJH is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of 
Science), Scopus, China National Knowledge Infrastructure (CNKI), China Science and Technology Journal 
Database (CSTJ), and Superstar Journals Database. 

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Li-Li Wang; Production Department Director: Yun-Xiaojian Wu; Editorial Office Director: Jia-Ping Yan.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Hepatology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5182 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 31, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Nikolaos T Pyrsopoulos, Ke-Qin Hu, Koo Jeong Kang https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5182/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

October 27, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5182/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJH https://www.wjgnet.com 816 October 27, 2020 Volume 12 Issue 10

World Journal of 

HepatologyW J H
Submit a Manuscript: https://www.f6publishing.com World J Hepatol 2020 October 27; 12(10): 816-828

DOI: 10.4254/wjh.v12.i10.816 ISSN 1948-5182 (online)

ORIGINAL ARTICLE

Retrospective Study

Increased incidence of and microbiologic changes in pyogenic liver 
abscesses in the Mexican population

Juanita Pérez-Escobar, Wagner Ramirez-Quesada, Daniel Alejandro Calle-Rodas, Luis Alberto Chi-Cervera, 
Nalu Navarro-Alvarez, Jorge Aquino-Matus, Juan Pablo Ramírez-Hinojosa, Carlos Moctezuma-Velázquez, Aldo 
Torre

ORCID number: Juanita Pérez-
Escobar 0000-0002-5172-7301; 
Wagner Ramirez-Quesada 0000-0002-
5979-1957; Daniel Alejandro Calle-
Rodas 0000-0002-9181-0994; Luis 
Alberto Chi-Cervera 0000-0002-3335-
8178; Nalú Navarro-Álvarez 0000-
0003-0118-4676; Jorge Aquino-Matus 
0000-0002-3704-6825; Juan Pablo 
Ramírez-Hinojosa 0000-0002-3773-
613X; Carlos Moctezuma-Velázquez 
0000-0003-2367-2742; Aldo Torre 
0000-0002-9299-3075.

Author contributions: Pérez-
Escobar J and Ramirez-Quesada W 
contributed equally to this 
manuscript: Designed the study, 
performed the research, and wrote 
the paper; Calle-Rodas DA, Chi-
Cervera LA, Aquino-Matus J, and 
Ramírez-Hinojosa JP collected 
information from medical charts; 
Navarro-Alvarez N, Moctezuma-
Velázquez C and Torre A 
contributed to the analysis and 
supervised the report.

Institutional review board 
statement: This study was 
reviewed and approved by the 
Ethics Committee of the Instituto 
Nacional de Ciencias Médicas y 
Nutrición Salvador Zubirán.

Informed consent statement: 
Patients were not required to give 

Juanita Pérez-Escobar, Wagner Ramirez-Quesada, Daniel Alejandro Calle-Rodas, Luis Alberto Chi-
Cervera, Nalu Navarro-Alvarez, Carlos Moctezuma-Velázquez, Aldo Torre, Department of 
Gastroenterology, Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, 
Mexico City 14080, Mexico

Jorge Aquino-Matus, Juan Pablo Ramírez-Hinojosa, Department of Internal Medicine, Hospital 
General Dr. Manuel Gea González, Mexico City 14080, Mexico

Corresponding author: Aldo Torre, MD, PhD, Attending Doctor, Department of 
Gastroenterology, Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, No.15, 
Vasco de Quiroga, Belisario Domínguez Secc 16, Mexico City 14080, Mexico. 
detoal@yahoo.com

Abstract
BACKGROUND 
Pyogenic liver abscess (PLA) is a rare disease with an estimated incidence that 
varies widely across the globe, being as high as 115.4/100000 habitants in Taiwan 
and as low as 1.1-1.2/100000 habitants in Europe and Canada. Even though there 
are multiple microorganisms capable of producing an abscess in the liver, 
including Entamoeba histolytica, fungi, and viruses, most abscesses are derived 
from bacterial infections. The epidemiology of PLA in Mexico is currently 
unknown.

AIM 
To describe the clinical, demographic and microbiologic characteristics of PLA in 
Mexico.

METHODS 
This is a retrospective study carried out in two centers, and included patients seen 
between 2006 and 2018 with the diagnosis of pyogenic abscess. We collected 
demographic, clinical, and microbiological information, treatment, complications, 
and outcomes. A logistic regression analysis was used to determine the 
association between different variables and mortality rates.

RESULTS 
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A total of 345 patients were included in this study. 233 (67.5%) had confirmed 
PLA, 133 (30%) patients had no positive culture and negative serology and 9 
(2.5%) had mixed abscesses. The mean age was 50 years (ranging from 16-97 
years) and 63% were female. 65% of the patients had positive cultures for 
Extended Spectrum Beta-Lactamases (ESBL)-Escherichia coli and Klebsiella 
pneumoniae. Cefotaxime was administered in 60% of cases. The most common 
sources of infection were ascending cholangitis and cholecystitis in 34 (10%) and 
31 (9%), respectively. The median length of hospital stay was 14 d. 165 patients 
underwent percutaneous catheter drainage. The inpatient mortality rate was 63%. 
Immunocompromised state [OR 3.9, 95%CI: 1.42-10.46], ESBL- Escherichia coli [OR 
6.7, 95%CI: 2.7-16.2] and Klebsiella pneumoniae [OR 4-8, 95%CI: 1.6-14.4] predicted 
inpatient mortality by multivariate analysis.

CONCLUSION 
The prevalence of PLA is increasing in Mexico and has a very high mortality rate. 
ESBL-Escherichia coli and Klebsiella pneumoniae are the most common 
microorganisms causing PLA and are independent predictors of inpatient 
mortality.

Key Words: Liver abscess; Pyogenic; Mexican population; Epidemiology; Complications; 
Outcomes; Mortality

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this retrospective study we investigated the clinical, demographic, and 
microbiologic characteristics of pyogenic liver abscess (PLA) in Mexico. We found 
that the prevalence of PLA in Mexico is increasing and had a very high mortality rate 
(63%) in our study. Our data also indicated that the presence of ESBL-Escherichia coli 
and Klebsiella pneumoniae and an immunocompromised state were independent 
predictors of high-risk mortality with an adjusted OR of 6.7, 4.8 and 3.9, respectively.

Citation: Pérez-Escobar J, Ramirez-Quesada W, Calle-Rodas DA, Chi-Cervera LA, Navarro-
Alvarez N, Aquino-Matus J, Ramírez-Hinojosa JP, Moctezuma-Velázquez C, Torre A. 
Increased incidence of and microbiologic changes in pyogenic liver abscesses in the Mexican 
population. World J Hepatol 2020; 12(10): 816-828
URL: https://www.wjgnet.com/1948-5182/full/v12/i10/816.htm
DOI: https://dx.doi.org/10.4254/wjh.v12.i10.816

INTRODUCTION
Although there are multiple microorganisms capable of producing an abscess in the 
liver, including Entamoeba histolytica, fungi, and viruses, most abscesses are derived 
from bacterial infections[1,2]. Pyogenic liver abscess (PLA) is a rare disease with an 
estimated incidence that varies widely across the globe, being as high as 115.4/100000 
inhabitants in Taiwan and as low as 1.1-1.2/100000 inhabitants in Europe and 
Canada[1,2].

There has been a shift in the etiology of PLAs over the years. Previously, 
intraabdominal infections such as complicated appendicitis or diverticulitis with 
portal bacterial seeding have represented the most frequent causes[1], whereas 
currently, biliary tree diseases such as cholecystitis, choledocholithiasis, tumoral 
obstruction, strictures, congenital malformations, and hepatobiliary instrumentation 
are the most common etiologies[1-3]. With regard to bacterial isolates, before 1980, the 
most commonly reported agents were Escherichia coli, Enterobacteriaceae, anaerobes, and 
other members of the intestinal flora[1,2,4,5], but in recent years, some highly virulent 
strains of Klebsiella pneumoniae have been isolated in Taiwan and mainly in 
Singapore[6], where many series have been reported. There are also new cases in the 
United States and Europe[1].

In Mexico, the epidemiology of PLAs is unknown, with some small case series 
reporting up to 41 cases from all over the country with a predominance of Escherichia 
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coli and a lower reported incidence[7]. The aim of this study was to describe the current 
clinical, demographic, and microbiologic characteristics of PLAs in two high-volume 
centers in Mexico.

MATERIALS AND METHODS
This was a retrospective study that included patients who were seen between 2006 and 
2018 at two referral centers in Mexico City: The Instituto Nacional de Ciencias Médicas 
y Nutrición Salvador Zubirán (INCMNSZ) and the Hospital General Dr. Manuel Gea 
González. Eligible patients were those with a diagnosis of liver abscess by imaging, 
and individuals with an unspecified type of abscess with negative amoeba serology, a 
mixed-type abscess defined by positive bacterial culture and positive amoeba serology 
and positive bacterial culture-confirmed PLAs were included. We excluded patients 
aged < 18 years and those with incomplete information; with confirmed amoebic 
abscesses, defined as those with positive serology and an absence of positive bacterial 
cultures; those in whom Entamoeba histolytica was isolated; and those in whom fungi 
were isolated. Patients with infected liver cysts and infected hydatid cysts were also 
excluded.

We collected demographic, clinical, and microbiological information from each 
patient's medical chart, including age, sex, symptoms, laboratory results, radiological 
characteristics, microbiological isolates, type of treatment, complications, length of 
hospital stay, and outcomes. Due to small numbers of specific cases, 
immunocompromise was defined as the presence of  posit ive human 
immunodeficiency virus (HIV) status, underlying malignancy, or the presence of 
autoimmune disease. For the statistical analysis, data are presented as the means ± SD 
or frequencies and percentages, according to their distribution. Numeric and 
categorical variables were compared using the chi-squared test. To study the 
association between the different variables and mortality rates, we used a logistic 
regression model. Variables of interest plus variables with a P value less than 0.1 in 
univariate analysis were included in a multivariate regression analysis. Logistic 
regression using significant variables was applied with the Omnibus test and Hosmer-
Lemeshow test to explain mortality (utilizing R2 Nagelkerke). Analyses were 
conducted with Stata version 12 (Stata Corp. LP, College Station, TX, United States).

Treatment protocol
All patients underwent abdominal ultrasound, computed tomography (CT) scanning 
or magnetic resonance imaging (MRI) studies. Patients with PLAs underwent at least 
one set of blood cultures before the administration of parenteral empiric broad-
spectrum antibiotic agents in accordance with local antimicrobial resistance 
surveillance data.

The duration of parenteral antibiotic agents, the switch to oral formulations, and the 
total duration of therapy were decided by the individual physician and guided by 
clinical, biochemical, and radiologic responses.

The decision on percutaneous catheter drainage (PCD) depended on the clinical 
response to medical treatment and the size of the PLA. PCD was performed using CT 
guidance by interventional radiologists via the placement of a 10–12F pigtail catheter in 
situ. PCD was performed when any of the following criteria were met: (1) Size of the 
PLA > 4 cm, solitary or dominant; (2) Hemodynamic instability or the need for 
inotropic support upon admission; and (3) Failure of antibiotic therapy for PLA.

Definitions
A giant PLA (GPLA) was defined as an abscess greater than or equal to 10 cm in 
diameter.

A multiloculated abscess was defined as an abscess with 2 or more septations within 
its cavity.

Nonresponse to interventional radiology-assisted drainage was defined as patients 
having persistent signs of sepsis after 5 d of intravenous (IV) antibiotics and PCD, thus 
requiring escalation of therapy.

Indications for surgery
Percutaneous drainage failure; patients with ongoing sepsis after antibiotics and PCD 
or patients with difficult-to-access sites such as the liver dome; abscesses not amenable 
to percutaneous drainage, such as multiloculated abscesses or those with thick 
purulent material that could not be aspirated; ruptured abscesses; and underlying 
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causes requiring surgical removal, such as in the case of a foreign body.

RESULTS
Within the database, 404 patients were documented between both centers: 175 in the 
General Hospital and 229 in the INCMNSZ. Of these patients, 58 had amebic abscesses 
confirmed by Entamoeba histolytica serology, and only 1 patient developed a fungal 
abscess secondary to Candida albicans; those patients were excluded from the study, 
and a total of 345 patients were included.

Demographic, clinical and laboratory results
We included 345 patients: 233 (67.5%) had a confirmed PLA, 133 (30%) were patients 
with no positive cultures and negative serology, and 9 (2.6%) had mixed abscesses. 
The mean age was 50 years (ranging from 16-97 years), and 217 patients (63%) were 
female. The initial presentation included fever, fatigue, right upper quadrant pain, and 
diarrhea in 293 (85%), 167 (48%), 259 (75%), and 52 (15%) patients, respectively. The 
mean time between the onset of symptoms and medical consultation was 22 d. The 
most frequent comorbidities were type 2 diabetes mellitus (T2DM), hypertension, 
underlying malignancy, and biliary tree lesions, which were found in 87 (25%), 32 
(9.2%), 21 (6%), and 16 (4.6%) patients, respectively.

The most relevant laboratory findings were leukocytosis with an elevated 
neutrophil count, and among the liver biochemistry alterations, a mean total bilirubin 
level of 2.24 mg/dL and a mean alkaline phosphatase level of 256.37 U/L were 
observed; the rest of the clinical and analytical data are summarized in Table 1.

Microbiological results
Abscess samples were obtained from direct-needle aspiration; 65% of the patients had 
positive cultures, and the most commonly isolated microorganisms were ESBL-
Escherichia coli and Klebsiella pneumoniae, corresponding to 16% and 8%, respectively. In 
59 cases, the culture isolated 2 different bacteria, and in 50 cases, more than two 
microorganisms were isolated. Figure 1 shows the frequency of the different bacteria 
cultured.

The antibiotic therapy administered varied considerably among the patients, with 
different approaches for each case; initial empiric treatment included cefotaxime in 
60% cases, and in 90% of cases, it included a drug combination, most commonly with 
metronidazole. Interestingly, more than 90% of the cases required a combination with 
more than 1 drug; again, the previously mentioned third-generation cephalosporin 
was the most commonly used drug. Of those patients exposed to multiple regimens, at 
least 6 of them were exposed to six drug regimens, and 2 of them needed a seventh 
drug, of which vancomycin and cefuroxime were prescribed. In 82% of the cases, these 
regimens lasted for more than 14 d, with a median prescription time of 19 d (2-65 d).

The most common causes were ascending cholangitis and cholecystitis in 34 (10%) 
and 31 (9%) patients, respectively, but in 40% of cases, no precipitating event was 
identified. Figure 2 shows the distribution of the different sources of infection with 
ascending cholangitis and cholecystitis, both being the most common precipitating 
events.

Imaging results
A total of 50.72% (n = 175) of the studied population had an abdominal ultrasound that 
initially suggested a diagnosis of PLA; for morphological diagnosis, a CT scan was 
performed in 320 patients, and MRI was carried out in just 14% of the cases for 
diagnosis confirmation.

The number of abscesses per case was quantified with the help of imaging 
techniques. In 51% of the cases (n = 178) only one documentable lesion was observed, 
25% had at least 2 abscesses, and in 9% multiple abscesses in the liver parenchyma 
were identified.

86.7% of the lesions were located in the right lobe of the liver with segments VII, VI, 
and VIII being the most frequently affected in 32%, 28%, and 22% of the cases, 
respectively.

Hospitalization, therapeutic and outcome results
The median length of hospital stay was 14 d (1-53 d), 45 patients required intensive 
care unit admission with a median stay of 1 d (1-30 d), and most patients required 
regular inpatient beds for a median of 13 d (1-53 d).
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Table 1 Clinical and laboratory results of patients with pyogenic liver abscess

BMI mean ± SD 27 ± 5

BMI classification Patients, n (%)

Normal 140 (41)

Overweight 141 (41)

Obesity class 1 43 (12)

Obesity class 2 12 (3)

Obesity class 3 9 (3)

Sign/Symptom

Fever 293 (85)

Right upper quadrant pain 259 (75)

Fatigue 167 (48)

Diarrhea 52 (15)

Laboratory findings mean ± SD

Hemoglobin, g/dL 11.7 ± 2.48

Leucocyte count, × 103/µL 15.52 ± 10.03

Neutrophil percentage, % 48.48 ± 31.89

Lymphocyte percentage, % 9.73 ± 11.46

Platelet count, K/µL 315 ± 180.4

INR 1.27 ± 0.51

Glucose, mg/dL 130 ± 68.12

Creatinine, mg/dL 1.14 ± 0.83

Sodium, mmol/L 132.3 ± 17.45

Total bilirubin, mg/dL 2.24 ± 2.91

Albumin, g/dL 2.63 ± 2.05

AST, U/L 59.3 ± 73.23

ALT, U/L 57.6 ± 82.09

GGT, U/L 133.5 ± 208.43

AP, U/L 256.37 ± 219.30

Lesion size n (%)

< 5 cm 54 (16)

5-10 cm 138 (40)

> 10 cm 28 (8)

< 500 mL 77 (22)

≥ 500 mL 48 (14)

This table shows the demographic and clinical characteristics. The most relevant laboratory finding among the liver biochemistry alterations was 
leukocytosis with an elevated neutrophil count. BMI: Body mass index; INR: International normalized ratio; AST: Aspartate aminotransferase; ALT: 
Alanine aminotransferase; GGT: Gamma-glutamyl transferase; AP: Alkaline phosphatase.

In terms of source control, 165 patients underwent PCD, 64 underwent 
percutaneous needle aspiration (PNA), 48 underwent open drainage (OD), and 32 
underwent laparoscopic drainage (LD). Twenty-four patients required surgical 
therapy after an incomplete response to interventional radiology-assisted drainage. Of 
the 345 patients, at least 66% (n = 229) required interventional radiology therapy. The 
two types of registered procedures were PNA and PCD. A total of 72% patients 
underwent PCD, and the remaining 28% of patients received PNA.
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Figure 1  Distribution of isolated microorganisms in patients with pyogenic liver abscess n (%). The figure shows the frequency of the different 
bacteria cultured. The majority of cases did not have microorganism isolation in the cultures.

Figure 2  Source of infection in patients with pyogenic liver abscess. The figure shows the distribution of the different sources of infection, with 
ascending cholangitis and cholecystitis both being the most common precipitating events.

The other type of documented procedure was surgical OD or LD of the abscess. 
Only 22% of patients demanded a surgical intervention, of whom 48 (60%) 
corresponded to OD and the remaining 40% to LD. Fifty-five of those patients 
underwent direct surgical therapy, and only 24 who were previously exposed to 
interventional radiology procedures still required surgery.

A total of 120 (35%) patients had complications during their hospitalization; the 
most frequent complications were septic shock in 50 patients and sepsis in 18 (Third 
International Consensus Definitions for Sepsis and Septic Shock)[8]. Less frequent 
complications were biliary fistula, ruptured abscess, pneumonia, empyema, and 
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myocardial infarction.
The inpatient mortality rate attributed to the abscess or its complications was 63%. 

In univariate analysis, variables associated with mortality were age, body mass index 
(BMI), T2DM, the presence of immunosuppression, ESBL-Escherichia coli, and septic 
shock, as shown in Table 2. In multivariate analysis, age and BMI were not significant, 
but the presence of immunocompromise, ESBL-Escherichia coli, and Klebsiella 
pneumoniae explained 15.8% of the mortality, with ESBL-Escherichia coli being the most 
critical component (adjusted OR 6.7), as shown in Table 3.

Follow-up
Repeat radiologic imaging (ultrasonography or CT) was performed for all patients at 
two- to three-week intervals to evaluate the response to treatment. Parenteral 
antibiotic agents were converted to oral formulations based on clinical progress and 
were guided by bacteriology results and down-trending inflammatory markers. 
Antibiotic agents were discontinued at clinical and near-radiologic resolution (absence 
or significant reduction in size of abscess on imaging).

DISCUSSION
In our study, the median age of the patients was 51 years, and the male to female ratio 
was 1:1.7, with a female predominance. Among the reported cases from the INCMNSZ 
by Téllez-Zenteno, the mean age was 52 ± 14 years, which was similar to the age in our 
series, but an inverse result in the sex ratio was observed, with a male 
predominance[7]. On the other hand, European series, such as the one published by 
Serraino et al[5], reported an average age of 65.4 years with a male predominance. 
According to the world literature, the peak incidence of PLA is found in the same age 
groups as those in our study but with a typical male predominance[1].

A total of 85% of our patients reported fever during their initial presentation, 
followed by 48% with right upper quadrant pain, both of which are the most 
commonly documented signs and symptoms in many of the world case series and in 
our previous series[5-10], but the clinical picture shows many nonspecific findings, such 
as jaundice, pleural effusion, anorexia, nausea and vomiting[1,2].

As previously mentioned, the etiology of PLA has suffered a shift from the 
expansion of intraabdominal infection to biliary tree-derived diseases. Nonetheless, 
63% of the cases did not have any documentable cause of their PLA on their medical 
records after evaluating the pathological history, trauma, and possible postoperative 
complications; performing CT and cholangioresonance to evaluate the biliary tree as 
well as endoscopic retrograde cholangiopancreatography in the indicated cases; and 
searching for bacteremia from any source of sepsis and foreign bodies.

According to the series by Téllez-Zenteno, 53% of patients had an unidentified 
source of infection in contrast to most recent series, which report between 25% and 
40% of cryptogenic PLA cases[5,7,11,12]. The reason for the high cryptogenic PLA count is 
not apparent but might be derived from previous exposure to antibiotics, delayed 
medical attention, and increased prevalence of risk factors such as T2DM regardless of 
this phenomenon seen worldwide[13,14]. Among the patients with an underlying cause, 
both cholangitis and cholecystitis accounted for 19% of the cases, and other series have 
reported similar findings with 20% up to 55% depending on the consulted 
literature[5,9,15,16]. According to the Mexican series, biliary tract diseases were present in 
24% of the cases, which is analogous to the most recent findings[7].

A total of 58% of our patients reported at least one medical comorbidity, in which 
T2DM was present in 25% of the patients, akin to what is described in Mexican, 
European and United States series[5,7,15].

As already stated, Escherichia coli is the most important pathogen causing PLA in the 
world literature and even in the present and previous Mexican case series[1,2,6]. Even so, 
ESBL-Escherichia coli represented a majority of the isolated microorganisms in this 
series, where the increase compared to the series by Téllez-Zenteno might be 
explained by the widespread expansion of endoscopic procedures such as biliary 
stenting, thus promoting the risk of bacterial bile colonization[17]. Of outstanding 
importance is the absolute increase in Klebsiella pneumoniae cases compared to 20 years 
ago (n = 5 vs n = 28) due to emerging concern regarding a certain strain of this 
microorganism as it has been an increasing cause of PLA. There has been a steady 
increase in the number of reports on this particular pathogen in cryptogenic PLA not 
only in Asian but also in Western countries[18-20]; this variant has been associated with 
an abundant production of capsular material along with other heightened intracellular 
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Table 2 Univariate analysis of high-risk mortality variables in patients with pyogenic liver abscess

Univariate
High-risk variable

Dead Alive Total OR (95%CI) P value

Age

52.7 ± 16.7 48.7 ± 16.9 0.02

BMI

26.2 ± 4.4 27.4 ± 5.3 0.017

T2DM2

Yes 52 35 87 0.8 0.48

No 165 93 258

Immunocompromise1

Yes 30 5 35 3.9 < 0.01

No 187 123 310

E. coli

Yes 3 5 8 0.3 0.13

No 214 123 337

ESBL2-Escherichia coli

Yes 49 6 55 5.9 < 0.01

No 168 122 290

Klebsiella pneumoniae

Yes 24 4 28 3.9 < 0.01

No 193 124 317

Septic shock

Yes 31 19 50 1 < 0.89

No 186 109 295

Total 217 128 345

In univariate analysis, the variables associated with mortality were age, BMI, T2DM, the presence of immunosuppression, ESBL-Escherichia coli, and septic 
shock.
1Includes HIV-positive patients and those with underlying malignancy and autoimmune conditions.
2Extended-spectrum beta-lactamase. BMI: Body mass index; T2DM: Type 2 diabetes mellitus.

functions that result in a hypermucoviscous phenotype[1,2,18]. Cryptogenic PLAs 
associated with these Klebsiella pneumoniae strains are thought to be due to colonization 
of the GI tract with secondary invasion of the intestinal mucosa and portal venous 
blood, but the true pathogenesis is not completely understood [1,2,20]. Shelat et al[21] 
demonstrated that despite demographic and clinical differences, the overall outcomes 
of culture-negative pyogenic liver abscess (CNPLA) patients were equivalent to those 
of Klebsiella-positive PLA (KPPLA) patients: Hospital stay (15.7 d vs 16.8 d, P = 0.397) 
and overall 30-d mortality (14.0% vs 11.0%, P = 0.292) in the CNPLA and KPPLA 
groups, respectively. Hence, it is justified to treat these patients with empirical 
antibiotics targeting Klebsiella pneumoniae.

Intravenous antibiotic therapy was the therapeutic mainstay. According to the 
WSES guidelines on intra-abdominal infections, initial antibiotic therapy is typically 
empirical in nature because a patient with abdominal sepsis requires immediate 
treatment, and microbiological data (culture and susceptibility results) can require up 
to 48-72 h before they are available for a more detailed analysis. The selection of 
appropriate empiric antibiotic therapy is critical for preventing unnecessary morbidity 
and mortality[22].

In our study, the majority of patients were treated with third-generation 
cephalosporins ± metronidazole as the combination of choice, which is related to the 
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Table 3 Multivariate analysis of high-risk mortality variables in patients with pyogenic liver abscess

Multivariate analysis
High-risk variable

Adjusted OR 95%CI P value

Immunocompromise

Yes 3.9 1.42-10.46 < 0.01

No

ESBL1-Escherichia coli

Yes 6.7 2.7-16.2 < 0.01

No

Klebsiella pneumoniae

Yes 4.8 1.6-14.4 < 0.01

No

In multivariate analysis, the presence of immunocompromise, EBSL-Escherichia coli and Klebsiella pneumoniae explained 15.8% of the mortality.
1Extended-spectrum beta-lactamase.

local flora being represented by sensitive gram-negative enterobacteria and anaerobes. 
The prevalence of multidrug-resistant (MDR) organisms seems to be ever-rising 
secondarily due to endoscopic and surgical interventions predisposing patients to 
recurrent biliary infections and exposure to broad-spectrum antibiotics[23].

Infections caused by resistant gram-negative bacteria, such as Klebsiella pneumoniae, 
are rapidly emerging as a major source of multidrug-resistant infections worldwide 
and are the most common causative pathogen of gas-forming PLA (GFPLA). GFPLA 
represents a small proportion of PLA with a reported incidence of 7%-24%, and it has 
traditionally been associated with high mortality (25.7% to 37.1%). In one study, Chan 
et al[24] reported no significant differences between GFLPA and non-GFLPA in the need 
for percutaneous drainage [26/36 (72.2%) vs 47/72 (65.3%), respectively, P = 0.467] and 
in-hospital all-cause death [4/36 (11.1%) vs 7 (9.7%), P = 0.822].

The median treatment duration in this study was 19 d, with more than 80% of the 
patients having received at least 14 d of antibiotic therapy, which, according to the 
world literature, should be at least 2-6 wk[1,13,17].

Although no general consensus has been published, a small PLA (3-5 cm) is suitable 
for antibiotic therapy alone, while larger diameter abscesses might need drainage[25]. 
PCD can be performed when the PLA is > 4 cm, which is arbitrary and is based on the 
mathematical principles of sphere volumes. It becomes obvious that with increments 
in diameter from 4 to 5 cm, the volume of spheres doubles from 33 to 65 cc. The 4 cm 
size also allows for the satisfactory placement of pigtail drains and hence seems to be a 
logical cut-off value for PCD[6].

PNA or PCD was the interventional radiology method used to drain the PLA, with 
the latter being the most commonly used in our series due to its high efficacy. PNA is 
less expensive and more straightforward and does not require catheter care, and its 
potential complications and multiple abscess cavities can be aspirated but require 
multiple punctures; additionally, there is a high failure rate with viscous pus or 
greater cavities. On the other hand, PCD is a high-success rate therapy but might cause 
discomfort, pain, or cellulitis at the insertion point[26].

The other therapeutic approach to PLA is surgical drainage, either open or 
laparoscopic. PLA rupture, PNA/PCD failure, anatomic inaccessibility through 
percutaneous means, and multiloculated and coexisting pathology requiring surgery 
mandate a more invasive strategy[27]. In a retrospective study by Ahmed et al[28], 39 
patients with GPLA were safely treated with IV antibiotics and PCD, and the authors 
concluded that lesion size was not a contraindication for PCD.

In our series, 22% of the patients underwent OD or LD; 70% of the patients 
underwent surgery as the primary therapy for the abscess, and the remaining 30% 
underwent salvage therapy when percutaneous methods failed. Some authors suggest 
that surgery should be the first-line treatment in patients with a high mortality risk, 
particularly in critically ill patients[29]. Tan et al[30] published a retrospective study 
comparing LD and percutaneous methods and failed to achieve clinical superiority of 
LD despite the theoretical benefits of laparoscopic surgery; the authors still 



Pérez-Escobar J et al. Pyogenic liver abscesses in the Mexican population

WJH https://www.wjgnet.com 825 October 27, 2020 Volume 12 Issue 10

recommend LD due to its lower tendency for developing complications due to sepsis 
and the possibility to wash the peritoneal cavity with ease[31]. Although in our study 
the ratio of OD vs LD was 3:2, some series have reported that both approaches are 
valid and safe in patients able to withstand the physiological stress of surgery and LD, 
offering advantages for the postoperative recovery of GI function and hospital stay[30].

Abdominal ultrasound is a safe and noninvasive method for evaluating the liver 
parenchyma and usually shows a hypoechoic mass (or masses), but its echogenicity is 
variable[1,32]. Therefore, another imaging method is usually needed; in our series, a CT 
scan was the primary confirmatory method, with a contrast-enhanced technique being 
used in 85% of the cases and with the remaining patients undergoing magnetic 
resonance for confirmation. Classic literature describes that PLAs are usually located 
in the right lobe, which is associated with dominant portal blood input to this 
anatomic region[1]; our patients' primary lesions were located in segments VII, VI, and 
VII, which correlates with frequently described findings.

Laboratory findings are usually nonspecific for PLAs but are on par with the 
inflammatory status of the patient; leukocytosis with an elevated PMN count, 
hypoalbuminemia, elevated transaminases and alkaline phosphatase, and 
hyperglycemia were among the most common findings in this study, which are in 
accordance with other case series[5,33,34].

Complications related to PLA are not uncommon, and rates can be as high as 72%, 
with bacteremia, empyema, septic shock, and metastatic infection being the most 
frequent[2]. Relating to our own series, the most frequent complications were septic 
shock and sepsis, both of which are frequently mentioned in the United States, 
European or Chinese series[11,12,15]. Septic shock has been associated with excess 
mortality in patients with PLAs, so identifying which factors relate to its development 
is a matter of interest. Cho et al[35] described that older age and malignancy were 
associated with 3.0- and 2.1-fold higher rates of septic shock, as well as elevated 
procalcitonin levels[36].

The mortality rates due to PLA have varied over the years; previous data have 
described that patients developing septic shock can reach a mortality rate of 19%[5], but 
more recent case series mention in-hospital mortality rates of up to 10%[5,7,13,28]. 
Interestingly, we demonstrated an extraordinarily high in-hospital mortality rate of 
63% due to abscess-related complications; this could be due to many factors, including 
the advanced age of the studied population; the fact that both centers are tertiary care 
centers where patients from the whole country are referred, thus delaying 
hospitalization and appropriate antibiotic treatment; the presence of ESBL-Escherichia 
coli and Klebsiella pneumoniae related to PLA; and the high incidence of septic shock in 
the study population as well as hospital-acquired infections. Comorbidities also 
played an important role in the high mortality rate in the series because at least 60% of 
T2DM patients and 85% of patients with other causes of immunosuppression (HIV 
infection, underlying malignancy, and autoimmune diseases) impacted the increased 
mortality.

In our study, T2DM and the development of septic shock did not achieve statistical 
significance, but as expected, advanced age and higher BMI were high-risk 
characteristics. The presence of both ESBL-Escherichia coli and Klebsiella pneumoniae 
demonstrated adjusted ORs of 6.7 and 4.8, respectively, thus being the most critical 
high-risk characteristics related to mortality in this study, as well as the presence of 
compromised immune function, which in turn had a 4-fold greater risk of death. 
Through logistic regression, these 3 variables explained at least 16% of the mortality in 
our study, with other factors, such as the previously mentioned factors, playing an 
important role and could be a focal point for further studies.

We consider it important to highlight the measures aimed at reducing mortality, 
including clinical suspicion and early diagnosis, the availability of imaging studies 
such as CT, and deciding on a timely intervention for radiology and surgery in 
difficult to manage cases.

CONCLUSION
Even though demographic characteristics have remained almost constant in the past 
decade, an increased prevalence in both referral centers has been noted. More than half 
of the cases were cryptogenic PLA, which correlates with global epidemiology and a 
steady shift to a predominant Klebsiella pneumoniae-related abscess. Biliary tree disease 
was the most common source of infection with ESBL-Escherichia coli and Klebsiella 
pneumoniae being the most common microorganisms, both of which together with an 



Pérez-Escobar J et al. Pyogenic liver abscesses in the Mexican population

WJH https://www.wjgnet.com 826 October 27, 2020 Volume 12 Issue 10

immunocompromised state were independent predictors of high mortality risk.

ARTICLE HIGHLIGHTS
Research background
In Mexico, the epidemiology of pyogenic liver abscess (PLA) is unknown, with some 
small case series. This study recruited patients from two high-level hospitals in 
Mexico.

Research motivation
PLA is a rare medical condition that has had a change in its etiology in recent years; 
however, more studies are needed to determine the epidemiology of PLA in Mexico.

Research objectives
The aim of this study was to describe the current clinical, demographic, and 
microbiologic characteristics of PLAs in two high-volume centers in Mexico. These 
data will allow us to understand the behavior of this disease in Mexico.

Research methods
This is a retrospective analysis of patients with PLA from two high-level hospitals in 
Mexico. A chart review was performed to evaluate the clinical, demographic and 
microbiologic characteristics of PLA. A multivariate analysis was performed to 
identify independent risk factors associated with mortality.

Research results
The main isolated microorganisms were ESBL-Escherichia coli and Klebsiella 
pneumoniae. The inpatient mortality rate was 63%. In multivariate analysis, 
immunocompromised state, ESBL-Escherichia coli, and Klebsiella pneumoniae were 
independent predictors of high risk mortality

Research conclusions
An increased prevalence in both referral centers has been noted. The mortality rate 
was significantly higher compared to previously reported rates worldwide, reaching 
63%. There was a steady shift to a predominant Klebsiella pneumoniae-related abscess.

Research perspectives
As a retrospective review, our study is limited. Prospective studies that monitor the 
mortality rate are required, which in this study was high compared to that reported in 
other series.
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