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ABSTRACT

األهداف: تقييم اخلصائص السريرية والوبائية ملرضى السرطان في املستشفيات 
.)SSTIs( املصابني بالتهابات اجللد واألنسجة الرخوة

2016م  مارس  من  الفترة  خالل  تراجعية  رصدية  دراسة  أجريت  املنهجية: 
وديسمبر 2020م في قسم األورام بأكبر مكان للرعاية من الدرجة الثالثة في 
اململكة العربية السعودية.  اشتملت الدراسة على املرضى الذين مت تشخيصهم 

مبضاعفات معقدة وغير معقدة.

نسبة  بلغت   .SSTIs مع  بالسرطان  مريضا   204 مجموعة  قيمنا  النتائج: 
الثدي  سرطان  كان   .1.67%  )204/122203( حوالي   SSTIs حدوث 
)%39( هو الورم الصلب األكثر شيوًعا بني جميع املرضى الذين يعانون من 
السرطان  مرضى  بني  األكثر شيوًعا  اخلروج هي  موقع  كانت عدوى   .SSTIs
 ،)35.3% )العدد=72،  اجلرح  عدوى  تليها   ،)41.2%  ،84 )العدد= 
املرضى  من  العديد  تلقى   .)21.5% )العدد=44،  اخللوي  النسيج  والتهاب 

العالج املناسب مبضادات امليكروبات )العدد=150، 73.5%(.

في    SSTIs من  متواضعة  الدراسة حدوث حاالت  أظهرت هذه  اخلالصة:  
العالج  املرضى  من  العديد  تلقى  حيث  املستشفيات،  في  السرطان  مرضى 

املناسب املضاد للميكروبات. 

Objectives: To assess the clinical and epidemiological 
characteristics of hospitalized cancer patients with 
skin and soft-tissue infections (SSTIs).

Methods: An observational retrospective study was 
conducted between March 2016 and December 2020 
at the Oncology Department of King Saudi Medical 
City, Riyadh, Saudi Arabia. Patients with complicated 
and uncomplicated SSTIs were included. 

Results: A total of 204 cancer patients with SSTIs 
were evaluated. The incidence of SSTIs was 1.67% 
(204/12,203). Breast cancer (39%) was the most 
common solid tumor in all patients with SSTIs. Exit 
site infection (n=84, 41.2%) was the most common 
SSTI in cancer patients, followed by wound infection 
(n=72, 35.3%), and cellulitis (n=44, 21.5%). The 
majority of patients received appropriate antimicrobial 
therapy (n=150, 73.5%).

Original Article

Conclusion: This study has shown a modest incidence 
of SSTIs in hospitalized cancer patients, with many 
of the patients received appropriate antimicrobial 
therapy. 
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Despite advances in the management of infectious 
complications in oncology patients, infections 

remain one of the most significant causes of morbidity 
and mortality.1 In addition, they may delay the provision 
of the scheduled chemotherapy, thus decreasing the 
survival rate of cancer patients.1 A set of commonly 
observed infections posing diagnostic and therapeutic 
challenges to cancer patients are skin and soft-tissue 
infections (SSTIs).

Skin and soft-tissue infections may affect any part 
of the body and are prevalent (69%) in the hospitalized 
cancer patients.2 The SSTIs comprise a wide variety of 
clinical conditions that involve the skin and underlying 
subcutaneous tissue, fascia, or muscle. These may vary 
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in severity from simple superficial infections to severe 
necrotizing infections (Table 1).3-5 Some of the common 
complicated and uncomplicated SSTIs includes infected 
ulcers, infected burns, impetigo, furuncles, necrotizing 
fasciitis, cellulitis, erysipelas, skin abscess, and ecthyma 
gangrenosum.2,4 

Skin and soft-tissue infections embody a diagnostic 
challenge in the cancer patients particularly due to 
missing etiologic diagnosis and difficulty in assessing 
the severity.1 The spread of systematic disease to the 
skin may also lead to the occurrence of SSTIs.6-8 Several 
factors are associated with SSTIs in patients with 
solid tumors such as preceding antimicrobial therapy, 
prior blood transfusion, recent chemotherapy, and 
prior invasive procedures.7,8 Despite this, SSTIs can 
be managed successfully through prompt recognition, 
rational use of antibiotics, and timely surgical drainage.4 
The treatment adopted however depends on the types 
of SSTIs. For example, a simple abscess should be 
treated through incision and drainage, while antibiotics 
are indicated for complicated SSTIs.4 Therefore, timely 
recognition and immediate provision of appropriate 
empirical antibiotic therapy are vital, particularly in 
neutropenic patient.7,8

Early and appropriate management of infection 
in cancer patients is essential for optimizing patient 
outcomes. However, the role of antibiotic treatment of 
SSTIs is still poorly understood and not well-supported 
through the scientific evidence.1 Previous study has 
reported the use of inappropriate antibiotics for the 
treatment of immunocompetent patients.9 The impact 
of the provision of an inappropriate antimicrobial 
treatment in cancer patients is also lacking in the 
literature, as prolonged infection can also delay 
antitumor therapy.10 The rates of resistance has also been 
found to be higher among the prescribed antibiotics in 
cancer patients.11 Given the high rates of the morbidity 
and mortality due to SSTIs,1 it is crucial to understand 
the characteristics of these infections to improve the 
quality of care. In the Kingdom of Saudi Arabia (KSA), 
there is a dearth of data regarding SSTIs and their 
management in immunosuppressed cancer patients 
and those with neutropenia. Therefore, we aimed to 
explore the clinical and epidemiological characteristics 
of hospitalized cancer patients with skin and soft tissue 
infections. 

Methods. This was an observational retrospective 
study of patients receiving treatment at the Oncology 
Department of the King Saud Medical City, Riyadh, 
KSA, one of the largest government hospital in KSA, 
between March 2016 and December 2020. This setting 
serves a broad range of patients and many of them 
present with complicated medical problems.

Patients with a diagnosis of complicated and 
uncomplicated SSTIs were included. The exclusion 
criterion is the absence of clinical information.

A SSTI is defined as “a clinical entity of variable 
presentation, etiology, and severity that involve microbial 
invasion of the layers of the skin and underlying soft 
tissues.”12 

Patients’ response status to antitumor therapy 
after the SSTI episodes’ date of onset were classed as 
complete response, partial response, stable disease, 
or progressive disease. The definition of neutropenia 
was in conformity with the National Cancer Institute 
common toxicity criteria, version 2.0.13 The empirical 
antibiotic therapy was deemed appropriate if the 
organism isolated from the affected area is predisposed 
to at least one of the antibiotics prescribed. Appropriate 
was defined as an antibiotic to which a bacterial isolate 
was sensitive, whereas inappropriate antibiotic therapy 
was defined as the prescribing of an antibiotic for 
treating an insensitive bacteria.9

Data was collected from the patient files and 
the hospital’s electronic health records. Clinical and 
demographic information including age, gender, 
underlying malignancy, type of SSTI, site of infection, 
signs and symptoms, blood transfusions, medications, 
exposure to radiotherapy or chemotherapy (during the 
previous thirty days), the status of neoplastic disease 
(complete response, partial response, stable disease, 
or progressive disease), performance status,  treatment 
with an invasive procedure (during the preceding 10 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.

Table 1 - United States Food and Drug Administration classifications of 
skin and soft-tissue infections (SSTIs).4

Classifications 

Types of SSTIs
Complicated SSTIs
Uncomplicated SSTIs

Conditions for classifying patients with SSTIs
Clinical condition of the patient
Anatomical extension
Characteristics of the infection

Purulent SSTIs or not purulent SSTIs
Necrotizing SSTIs or non-necrotizing SSTIs
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days), SSTI episodes’ date of onset, date of preceding 
admission, presence of fever, signs of localized infection 
along with antibiotic given for every episode were 
extracted and recorded on a data collection sheets. 
Laboratory investigations including the results of 
all relevant cultures, the source and type of isolated 
microorganisms, and their susceptibility patterns were 
also recorded.

An ethics approval was provided by the Research 
Ethics Department of the King Saud Medical City 
(Approval number: H1RI-05-Jan21-01) for using 
cancer patients’ de-identified demographic, clinical and 
medication data. A waiver of individual patient consent 
was granted by the Research Ethics Department of the 
King Saud Medical City, Riyadh, KSA. All data for this 
research project was de-identified and patient-specific 
information was not available. This study was performed 
as per the principles of the Declaration of Helsinki. 

Statistical analysis. Data analysis was descriptive. 
No inferential statistics was conducted. 

Results. Of the 12,203 patients admitted at the 
Oncology department during the study period, 204 
were cancer patients with SSTIs (incidence, 1.67%). 
The mean patient’s age was 49.9 (19.2) years, and the 
mean weight was 61.6 (10.2) kg (Table 2). One hundred 
and twenty-eight (62.4%) of the patients were female, 
60.9% of whom were receiving treatment for breast 
cancer. In total, breast cancer accounted for 38% of solid 
tumors in all patients. Other common solid tumors were 
colorectal carcinoma (n=33, 16%) and lymphoma n=22, 
10.7%). Approximately 80% of all the patients had 
a fever, one-quarter had co-existing diabetes mellitus, 
3 quarters had a recent chemotherapy and a previous 
invasive procedure respectively; while 10% had received 
a recent blood transfusion or radiotherapy, respectively. 
Approximately one-third developed diabetes post 
chemotherapy (35%) and were taking antimicrotubular 
(32.4%) such as paclitaxel (18.9%) and docetaxel 
(14.7%) as their chemotherapeutic regimen. Over 37% 
of the regimens were being taken weekly. A total of 22 
patients were taking the chemotherapies in 2 and 15 
patients were taking 6 cycles. The SSTIs included, exit 
site infections (n=84, 41.2%), wound infections (n=72, 
35.3%), cellulitis (n=44, 21.6%), and abscesses (n=4, 
2%) (Figure 1 and Table 3). 

Staphylococcus aureus was the most commonly 
cultured organism (n=35, 17.2%), others included: 
Escherichia coli  (n=24, 11.8%) and pseudomonas 
aeruginosa (n=18, 8.8%) (Figure 2). One hundred and 
thirty-two patients (64.7%) had positive bacterial 
culture, all but one of which were sensitive to an 
antibiotic. The majority of the 72 patients with negative 

microbial culture had received piperacillin/tazobactam 
(n=52, 72.2%) compared with 25 of 132 culture 
positive patients (18.9%). Other less common empiric 
antibiotics in culture negative patients were ceftriaxone 
(n=6, 8.3%), vancomycin (n=5, 6.9%), and cefuroxime 
(n=5, 6.9%) (Figure 3).  

Reviewing the antibiotic treatment for the 204 
subjects, 150 (73.5%) were treated with appropriate 
antibiotics, that is, they had received an antibiotic 
to which a bacterial isolate was sensitive. All but 
one of the 13 subjects with methicillin-resistant 
Staphylococcus aureus (MRSA) received vancomycin. 
One patient with MRSA received tigecycline. In 4 
patients, extended spectrum beta-lactamases (ESBL) 
bacteria were cultured, for which ciprofloxacin (2 
patients), meropenem (1 patient), and piperacillin/
tazobactam were appropriately administered (Figure 2).

Discussion. There is a paucity of studies regarding 
SSTIs among patients with solid tumors. We report an 
overall incidence of SSTI of 1.67% among the patients 
presented to the Oncology Department over the course 
of 5 years. This rate is comparatively lower than a report 
from one study that reported a 69% prevalence of 
SSTI among cancer patients.2 A study carried out in 
9 Asian countries reported that SSTIs were the most 
common types of infections in non-neutropenic cancer 
patients, accounting for 26.7% of the infections.14 This 
study focused only on Staphylococcus aureus infection 
appearing in cancer patients. The discrepancy in the 
rates of SSTs could also be attributed to differences 
in the study settings and designs. A retrospective 
15-month clinical study showed that 15% patients with 
X. maltophilia infection had SSTTs in a referral-based 
cancer centre.15 Approximately 7-10% of hospitalized 
patients are reported to experience SSTIs and they are 
common among patients in emergency department.12

In this study, exit site infections, also called catheter-
related bloodstream infections, were the most common 
SSTIs in patients with solid tumors. Other common 
SSTIs were wound infection, cellulitis, and abscess. These 
findings are consistent with previous reports.1 Most of 
the exit site infections have been reported to be caused 
by skin flora and can be treated successfully by topical 
or systemic antimicrobials.16 They can be prevented by 
using chlorhexidine-impregnated dressings and sponges 
and treated with topical antimicrobial agents based on 
culture results.17 For example, mupirocin ointment 
is commonly used for treating Staphylococcus aureus 
infection and ketoconazole or lotrimin ointment for 
Candida infection.18 



1336

Infections in cancer patients ... Al-Mutairi et al

Saudi Med J 2021; Vol. 42 (12)     https://smj.org.sa

Table 2 - Patients’ characteristics.

Variables n  (%)

Female 128 (62.7)
Mean age 49.9 (19.2)
Mean weight 61.7 (10.2)
Mean body mass index 24 (4.2)
SSTI

Exit site infection
Wound infection
Cellulitis
Abscess
Presence of fever 
Previous invasive procedures 
Recent chemotherapy 
Diabetes 
Recent radiotherapy 
Previous transfusion 
Appropriate antibiotics prescribed

84 (41.2)
72 (35.3)
44 (21.5)
4 (2.0)

163 (80.0)
159 (77.9)
155 (76)
54 (26.5)
21 (10.3)
20 (9.8)

150 (73.5)
Antibiotics for culture negative infections (n=72)

Piperacillin/tazobactam 
Ceftriaxone
Vancomycin
Cefuroxime

52 (72.2)
6 (8.3)
5 (6.9)
5 (6.9)

Diabetes after chemotherapy
No
Yes

133 (65%)
71 (35%)

Activity of chemotherapy
Antimicotubules
Alkylating agents/antimicotubules
Antimetabolites
Antimetabolites/alkylating/antimicotubules
Antimicotubules/H2R
Others*

45 (32.4)
18 (12.9)
14 (10.1)
13 (9.4)
12 (8.6)
37 (26.6)

Types of chemotherapy
Paclitaxel
Docetaxel
CHOP
FOLFOX
Paclitaxel/carboplatin
Others†

27 (18.9)
21 (14.7)
15 (10.5)
13 (9.1)
10 (7.0)
57 (39.9)

Frequency of chemotherapy
Weekly
Every 2 weeks
Every 3 weeks
Monthly

51 (37.0)
46 (33.3)
40 (29.0)
1 (0.7)

Duration of chemotherapy
8 cycles
6 cycles
18 cycles
16 cycles
4 cycles
10 cycles
20 cycles
Other cycles§

22 (15.8)
15 (10.8)
12 (8.6)
11 (7.9)
9 (6.5)
9 (6.5)
8 (5.8)

53 (38.1)
*n=9 (Antimicotubules/Alkylating agents, Antimetabolites/Alkylating); n=6 (alkylating agents); n=2 (Topoisomerase II inhibitor/Alkylating 
agents, Topoisomerase I inhibitor, Antimetabolites/Topoisomerase I Inhibitor, Antimetabolites/Alkylating/Topoisomerase I inhibitor); n=1 
(Antimetabolites/Alkylating agents, Antimetabolites/Alkylating/antibiotics/antimicotubules, antibiotics agents, antimetabolites/Alkylating/

antibiotics, Antimetabolites/antibiotics), †Capecitapine/oxaliplatin, paclitaxel/Trastusumab, IM methotrexate, cisplatin/paclitaxel, gemcitabine, 
oxaliplatin, FOLFIRI, irinotecan, docetaxel/trastuzumab, paclitaxel/FAC, paclitaxel/FEC, vinorelibine, PEB, methotrexate/doxorubicin, liposomal 
doxorubicin, paclitaxel/cisplatin, FOLFORINEX, FLOT, carboplatin, temozolomide, etoposide/carboplatin, FOLRINIX, FAC, §n=6 (12 cycles, 

5 cycles); n=5 (7 cycles, 9 cycles, 13 cycles); n=4 (14 cycles, 21 cycles); n=5 (11 cycles, 22 cycles, 24 cycles); n=2 (3 cycles, 23 cycles); n=1 (4 
cycles, 15 cycles, 17 cycles, 25 cycles, 28 cycles), CHOP: cyclophosphamide, hydroxydaunorubicin, oncovin, prednisone, FOLFOX: folinic acid, 

fluorouracil, oxaliplatin
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Table 3 - A comparison with the total number of patients with a specific tumour further classified by the type of SSTIs.

Underlying malignancy Overall 
N=204* Abscess, n=4† Cellulitis, n=44† Exist site infection, n=84† Wound infection, n=72†

n (%)
Adenocarcinoma 3 (1.5) 0 (0.0) 1 (33.3) 0 (0.0) 2 (66.7)
Brain tumor 2 (1.0) 0 (0.0) 0 (0.0) 2 (100) 0 (0)
Breast cancer 78 (38) 2 (3) 14 (18.0) 33 (42.0) 29 (37.0)
Cervical cancer 1 (0.5) 0 (0.0) 0 (0.0) 1 (100) 0 (0.0)
Cholangiocarcinoma 2 (1.0) 0 (0.0) 0 (0) 2 (100) 0 (0.0)
Choriocarcinoma 1 (0.5) 0 (0.0) 1 (100) 0 (0.0) 0 (0.0)
Colon cancer 29 (14) 0 (0.0) 9 (31) 12 (41.0) 8 (28.0)
Rectal cancer 4 (2.0) 0 (0.0) 0 (0.0) 2 (50.0) 2 (50.0)
Endometrial carcinoma 1 (0.5) 0 (0.0) 1 (100) 0 (0.0) 0 (0.0)
Gastric cancer 3 (1.5) 0 (0.0) 1 (33.3) 2 (66.7) 0 (0.0)
Gestational trophoblastic neoplasm 4 (2.0) 0 (0.0) 1 (25.0) 3 (75) 0 (0.0)
Head and neck cancer 1 (0.5) 0 (0.0) 0 (0.0) 1 (100) 0 (0.0)
Hepatocellular carcinoma 4 (2.0) 0 (0.0) 0 (0.0) 0 (0.0) 4 (100)
Hodgkin lymphoma 5 (2.5) 0 (0.0) 0 (0.0) 0 (0.0) 5 (100)
Leiomyosarcoma 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100)
Liver cancer 5 (2.5) 0 (0.0) 3 (60) 0 (0.0) 2 (40.0)
Lung cancer 6 (2.9) 0 (0.0) 2 (33) 3 (50.0) 1 (17.0)
Lymphoma 17 (8.3) 1 (6.0) 2 (12) 9 (53.0) 5 (29.0)
Malignant neoplasia of cervix 1 (0.5) 0 (0.0) 1 (100) 0 (0) 0 (0.0)
Neuroendocrine tumour 1 (0.5) 0 (0.0) 0 (0.0) 0 (0) 1 (100)
Oesophageal cancer 3 (1.5) 1 (33.3) 0 (0.0) 1 (33.3) 1 (33.3)
Ovarian cancer 13 (6.4) 0 (0.0) 2 (15.0) 4 (31) 7 (54.0)
Pancreatic cancer 11 (5.4) 0 (0.0) 4 (36.0) 5 (45.0) 2 (18.0)
Prostate cancer 1 (0.5) 0 (0.0) 0 (0.0) 0 (0.0) 1 (100)
Rectal carcinoma 2 (1.0) 0 (0.0) 1 (50.0) 0 (0.0) 1 (50)
Seminoma 4 (2.0) 0 (0.0) 1 (25.0) 3 (75.0) 0 (0.0)
Spindle cell sarcoma 1 (0.5) 0 (0.0) 0 (0.0) 1 (100) 0 (0.0)

*n (%): Patients with specific malignancy/total malignancy, †n (%): Patients with specific malignancy/total malignancy, SSTI: soft-tissue infections

Figure 1 - Percentage of cancers in patients with skin and soft tissue infections. 
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Figure 3 - Number of antibiotics prescribed for the treatment of SSTIs. 

Figure 2 - Pathogens in blood culture. 

Staphylococcus aureus was the predominant pathogen 
in our study population, a finding similar to what has 
been reported in the United States and elsewhere.19 
The preponderance of Staphylococcus aureus infection is 
associated with several challenges including recurrence 
and drug resistance.19 In one study, 39% and 50% of 
the patients with SSTI have recurrence of Staphylococcus 
aureus infection within 3 and 6 months, respectively.20 
Furthermore, the emergence of multi-drug resistant 
Staphylococcus aureus isolates limit existing options 
for antimicrobial treatments.19 A 13-years study also 
showed that Corynebacterium striatum, Corynebacterium 

amycolatum, and Macrobacterium species were the 
most common species isolated in paediatric oncology 
patients.21

It is unclear from this study how the administration 
of chemotherapy and radiotherapy contributed to the 
onset and course of SSTIs. However, these treatments 
are established risk factors for the development of SSTIs 
in cancer patients.22 Similarly, some reports have shown 
that the use of chemotherapy and radiotherapy may 
have differential effects on the type of SSTI.23,24 For 
most patients in our center, the prescribed antibiotics 
were appropriate.

Figure 3 - Number of antibiotics prescribed for the treatment of skin and soft-tissue infections. 
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In this study, the prescribing of antibiotics was 
appropriate in more than two-thirds of the patients. 
Piperacillin/tazobactam was the most prescribed 
antibiotic in SSTIs. Although Piperacillin/tazobactam 
have a broad-spectrum antibacterial activity, they are not 
recommended as first line agents to avert the emergence 
of resistant microorganisms.25 In our study, 80% of the 
cancer patients with SSTIs also had a fever. According 
to the Infectious Diseases Society of America guidelines, 
empiric antibacterial therapy with vancomycin plus 
cefepime, carbapenems or piperacillin-tazobactam is 
highly recommended in patients with SSTIs and fever.8

The evidence from this study may help facilitate 
a better understanding of the incidences and 
management of SSTIs in hospitalized cancer patients. 
This is particularly an issue as SSITs are associated with 
poor treatment outcome, which is a major contributor 
to morbidity and mortality. 

However, there were some limitations to this study. 
First, this was a retrospective study, therefore, we did 
not have sufficient information regarding some of the 
variables of interest. Secondly, this study was conducted 
at a single healthcare setting in the KSA, thus the findings 
cannot be generalized to the entire Saudi population. 
The risk factors associated with SSTIs in cancer patients 
are worth further investigation. Moreover, large 
multicentre studies are needed for a more generalizable 
knowledge of SSTIs in cancer patients in Saudi Arabia. 

In conclusion, this study has shown a modest 
incidence of SSTIs in hospitalized cancer patients. 
Exit site infection was prevalent, with Staphylococcus 
aureus being the most common pathogen. Appropriate 
antibiotics were prescribed in many cancer patients with 
SSTIs. Large studies are needed to validate our findings, 
and to ascertain whether appropriate initial antibiotic 
treatment will improve outcomes for hospitalized 
cancer patients with SSTIs.
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