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Abstract

Background: Patients in the palliative stadium of cancer disease are frequently exposed to
infections. Introducing the antibiotic therapy to those patients is a dilemma: what benefit do they
have from antimicrobial therapy regarding their short lifespan and the resource consumption of
these medicines.

Objectives: We researched the most common sites and causes of infections and estimated the
price and the efficiency of antibiotic therapy with respect to difficulty reduction caused by
infections.

Methods: The prospective study was performed on patients hospitalized at Palliative care
department in the year 2015. The antibiotic therapy, whose efficiency was estimated by the loss
of symptoms related to infection, is included to 78 patients who underwent laboratory testing (Le
and CRP) because they had verified clinical signs of infection.

Results: 109 causes of infection were found. Most of them were Escherichia coli, Klebsiella
pneumonia, Proteus mirabilis, Pseudomonas aeruginisa and Staphylococcus aureus. The most
used antibiotics were gentamicin (21.1%), meropenem (20.2%), trimethoprim-sulfamethoxazole
(11.9%), amikacin and Cefepime (11.1%). The success of antibiotic therapy was 61.5%. The
mortality is registered at 16.7% patients during antibiotic treatment. For antibiotic treatment,
5329.69 € (68.33 €/ pat.) is spent. The parenteral antibiotic application was used in 75.2% of
cases, and peroral in 24.7% of cases. Side-effects of anti-infective therapy were recorded in 3
(3.85%) of 78 patients treated with antibiotics.

Conclusion: Antibiotic therapy reduces the intensity of difficulties in patients with bacterial
infections with rare side-effects. Therefore, the main principles of palliative treatment — reduce
the suffering and not to harm patients, are satisfied.
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Introduction

Patients in the palliative stadium of
cancer disease are very sensitive to
infections, which is directly or indirectly
connected to elementary disease or its
therapy. It is considered that infections of
those patients are significantly connected
with morbidity and mortality. Many studies
are often contradictory and have very
opposite results regarding the use of
antibiotics in this stage of disease (1,2).
There are many studies about antibiotic
treatment of neutropenic patients with
hematological malignancies (3), but only a
few of them are about the use of antibiotics
in patients with solid tumors in the palliative
stage of disease (4). The autopsy study in
2007., lung infection was visible in 79% of
cases and estimated as a leading cause of
death in 44% cases (5). Still, the use of
antibiotic therapy in an advanced stage of
the disease shows big variations from 4% to
84% (6). Ford and Co. (7) state dilemmas
regarding antibiotic therapy from a life
prolongation and symptom improvement,
necessity i.v.drug applications, increasing
risks of resistance and increase of hospital
treatment costs perspective. Similar ethical
dilemmas are associated with blood
transfusion (8), hemodialysis (9) or
hydration/nutrition in patients with advanced
stage of cancer disease. Considering the
primary goal of palliative treatment, that is
quality of life improvement, removing
symptoms caused by infections is definitely
very useful for these patients. Besides the
subjective evaluation of patients, the
improvement symptom evaluation would be
related to the objective estimation of
antibiotic therapy influence to symptom
intensity decrease (for example, Edmonton

Symptom Assessment Scale) (10). The
absence of clear instructions and weight of
making a  hard-therapeutic  decision
represents very large stress for a clinician
who works every day with critically ill
patients. Additional problems are related to
doctor’s awareness about restricting effects
of antimicrobial therapy in this stage of
disease as well as financial costs related to
its  application (11). The symptom
recognition directly related to infections
represents a difficulty since many similar
problems (fever, coughing, dyspnea, painful
urination) can represent a consequence of
advanced cancer disease or the current
symptoms cannot be related to the current
infection definition (12). The aim of the
research is to establish the most common
sites and causes of infection and to estimate
the efficiency of antibiotic therapy in
patients in palliative care.

Patients and Methods

265 patients hospitalized in Palliative
care Centre, in University Clinical Center
Tuzla, in Bosnia and Herzegovina, during
2015, were observed.

Of 78 patients who had verified
clinical signs of infection of [a) skin (I.
fever, 2. local temperature and redness, 3.
wound secretion), b) respiratory tract (1.
fever 2. coughing 3. dyspnea) or c) urinary
tract (1. fever, 2. frequent, painful urination
3. change of urine color)], the laboratory
(Le- Leukocytes and CRP - C reactive
protein) and microbiologic (MB) tests were
performed, and antibiotic as well as
symptomatic therapy is prescribed. 187
patients, without clinically noticed signs of
infection, were treated only with
symptomatic therapy. (Table 1.)
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Table 1. Signs and efficiency evaluation of antibiotic therapy

EFFICIENCY SIGNS OF AB
THERAPY

EFFICIENCY EVALUATION OF AB THERAPY

Fall of fever;

EVALUATION (from 1
- 4)

CONDITION

Decreasing number of Le
(over 20%)

(1) Successful
evaluation

Improvement of at least 4 signs
of therapy efficiency

Decrease of CRP value
(over 20%);

(2) Partially successful
evaluation

Improvement of 2-3 signs of
therapy efficiency

Withdrawal of clinical signs of
infection

(3) Unsuccessful
evaluation

Improvement of at 1 or none
signs of therapy efficiency

Karnofski score (before and
after the antibiotic therapy in
patients who finished their
treatment)

(4) Success of therapy is
not possible to evaluate

Exitus letalis or sterile MB
result (without AB treatment)

Results

During the year 2015, in Palliative care
Centre, 486 patients were hospitalized with
an average age of 64.33 £ 11.32 (31 to 93
years old) /, of which 248 (50.82%) were

males and 239 (49.18%) were females. The
average duration of hospitalization was 8.21
+ 6.14 days (1 to 41 days) which is
represented in Table 2.

Table 2. Duration and result in hospitalized patients

DURATION AND RESULT OF HOSPITALIZATION (Total 486 patients)

RELEASED FROM
HOSPITAL-home treatment

DEATH RESULT DURING HOSPITALIZATION

Total: 223 (45.88%)

Total: 263 (54.12%)

Duration of hospitalization
until release from hospital

Duration of hospitalization before death (days)

days patients < 2% 3-5 6-9 More than
10
1-9 105 (47.08%) 78 (29.7%) 90(33.5%) 53(20.4%) | 42(16.4%)
10-19 89 (39.91%) *previous *First time 56 (71.79%)
> 20 29 (13.01%) hospitalization *Multiple 22 (28.21%)
times

*Death during 48 hours < 2 days after hospitalization

Out of a total number of patients (265) who
were included in this study, 187 did not have
clinical signs of infection, which 1is
significantly more when compared to
patients who had verified signs of infection

(78). There is no statistically bigger
difference in the outcome of the treatment
(released from hospital vs exitus letalis)
when comparing those two groups (p =
0.953) (Table 3).

Husi¢ S. et al., Med. Res. Chron., 2018, 5 (2), 131-140

Medico Research Chronicles, 2018

AN
AN



Downloaded from

Medico Research Chronicles

“The infections and antibiotic therapy in patients with solid tumors in palliative care”

Table 3.Characteristics of patients included in the study

(1) With clinical signs of

(2) Without clinical signs of

infection infection
Number of patients 78 (29.43%) 187 (70.57%)
(265)
Age 61.59+11.45 63.17+11.65
Gender F (%) 46 (58.97) 109 (58.29)
M (%) 32 (41.03) 78 (41.71)
Result of treatment Released from | Exitus letalis | Released Exitus letalis
hospital from
hospital
65 (83.3) 13 (16.7) 158 (84.5) 29 (15.5)

Location of tumor in 265 patients is represented in Figure 1.

Out of 78 patients who had clinical signs of infection, at 57 (73.08%) of them had signs of one

Location of tumaor

8 Gl tract tumor

B Lung tumor

% Breaststumaor

a ORLtumor

» urological tumar

= gynecological tumor
® skin tumor

m othertumors

Figure 1. Location of tumor in 265 patients

place of infection, and 21 patients (26.95%) had multiple infections.
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Site of infection
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Figure 2. Sites of infections
The most common sites of infections are 79.49% patients. After

completion of

represented in Figure 2.

Before they begin to use antibiotic
therapy, 45 (57.69%) of them had a fever,
73 (93.59%) had a WBC value over 7.5 x
10°/L, with increased levels of CRP at

antimicrobial therapy, TT was lower for
over 20% at 34 patients (75.56%), Le level
was lower at 57 patients (78.08%), and CRP
level was lowered at 74.19% patients (Table
4).

Table 4. Clinical signs of infection before and after AB therapy

Before AB therapy — number of | After AB  therapy | P*

patients (average) (<20%)
Fever (TT) 45 (38.22 +0.44°C) 34 (36.65 +0.17°C) <0.0001
(>37°0)
Leukocytes 73 (14.14 £3.79) 57 (8.87£1.94) <0.0001
(>7.5x 10°/L)
CRP (mg/L) 62 [median 93.35 (10.7 — 249.2)] 46 [median 31.4 (9.1 — | <0.0001**

99.9)]

Karnofski 78 (37.56 £ 6.28) 65 (41.69 £9.45) 0.0032
Success of | Successful Partially Not possible to | Unsuccessful
therapy successful evaluate
X 78 patients | 48 (61.54) 13(16.67) 16 (20.51) 1(1.28)
(%)

The success of antibiotic therapy is
spotted at 61.54% of patients, partial success
at 16.67% (p< 0.0001) of patients, while at
20.51% of patient’s success of therapy could
not be evaluated (Table 4). In 78 patients, 99
sites of infections were verified, out of

which the most common were urinary tract
infections (53 or 53.54%), then skin
infections (26 or 26.2%) and at the end,
respiratory tract infection (20 or 20.2%).
There were 9 sterile samples. In 73 samples
is only one infection causer found, in 15
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samples is two causes of infection found, in number of infection causes was 109 (Figure
2 samples were 3 bacteria found, so the total 3).

Most common infection causes (%)

Streptococcus pneumoniae W 0,92
Citrobacter species m 0,92
Serratia mercescens HE 1,83
Acinetobacter species mm 1,83
Enterobacter species N 2,75
Enterococcus fecalis mmmmm 3,67
Staphylococcus aureus I 7,34
Pseudomonas aeruginisa EEEEEEESSS———— 14,58
Proteus mirabilis I 16,51
Klebsiela pneumoniae mee———————— 70,18
Escherichia coli HEEE . 09,36

0 5 10 15 20 25 30 35

Figure 3. Most common infections cause (% of 109 verified cases)

Infection caused by Escherichia coli were used 109 times, from which
was mostly treated with gentamicin, while gentamicin was used 23 times or 21.1%,
meropenem was usually used to treat meropenem 22 times or  20.2%,
infections caused by Klebsiela pneumonia, trimethoprim — sulfamethoxazole 13 times
Proteus miriablis, and Pseudomonas or 11.9%, and amikacin and cefepime 12
aeruginis. Antibiotics in infection treatment times or 11.1% (figure 4).

Frequency of antibiotics usage

Nitrofurantoin mm 1
Doxiciclin == 1
Ampicilln ~ —— 3

Amoxyclay ==
Cefotaxim mmmm 2
Ceftazidim m— 5

Imipenem EEee———
Ciprofloxacin mEE——— 3
Cefepime IS ] )

Amikacin ST ] )
Trimetoprim- sulfometoxazol S ———————— 13
Meropenem I )
Gentamidn e ) 3

0 5 10 15 20 25

Figure 4. Most commonly used antibiotics in antimicrobial therapy

For  treatment that includes (spent 97.33 €) (p < 0.0001). Death outcome
antibiotics, 5 329.69 € is spent. Parenteral was recorded in 13 patients (16.7%) during
application of antibiotics was used 82 times antimicrobial treatment, with costs 698.51 €,
(spent 5 232.36 €), and peroral 27 times compared to 4 631.18 €, which was spent for
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patients who finished their antibiotic
treatment (p < 0.0001). Side effects of anti-
infective therapy (nausea and diarrhea) were
recorded in 3 (3.85%) of 78 patients treated
with antibiotics.
Discussion

A study done in Taiwan on 1670
patients, shows that 307 (28.37%) patients
died within 3 days, 271 (16.23%) in the
period from 4-7 days and 391 (23.41%)
patients died in the period from 8-14 days
from the reception day (13). In our study,
which had 486 patients hospitalized in the
year 2015, 263 (54.12%) of them died, of
which 78 (29.7%) died within 48 hours of
reception, 90 (33.5%) in a period of 3-5
days, 53 (20.4%) in a period of 6 — 9 days.
56 patients (71.79%) were hospitalized for
the first time, while 22 (28.21%) were
hospitalized more than once. Nakagawe et al
(14) determined the relation of anti-infective
therapy to decrease of C-reactive protein
level (CRP), Le numbers, fever as well as
symptom intensity. According to that, the
decreased level of CRP was 42.4%, number
of Le 56.7%, fever 28.4% to symptom
improvement of 33.1%. In our study, fever
decrease after antibiotic treatment was
recorded at 43.6%, CRP in 58.97%, Le in
73.1% with the decrease of symptom
intensity in 61.5% of patients. Study from
Seoul (15) states big infection frequency in
patients at the terminal stage of cancer
disease (80.1%), frequent application of
antibiotic therapy (84.4%), frequent fever
(75.2%) which decreases with antimicrobial
therapy (48%), a decrease of CRP in 29 %
of cases and the decrease of Le in 17% of
cases. Symptom improvement was noticed
in totally 15.1% of patients, while the
improvement did not happen in 55.4%
patients. Mirhosseini et al study (10),
identified 31-episode infections 1.2/pat).
After antibiotic therapy in 48.4% patients,
small improvement related to infection
(statistically significant for dysuria and

coughing) is noticed. However, 25% of
patients died in the first week during
antibiotic intake, yet 50% within seven days
after the end of antibiotic therapy. In 78
patients from our study, 99 sites of infection
(1.3/pat) were identified, and 13 (16.7%) of
them died during the antibiotic treatment.
Rosenberg et al. (6) article, state that there is
high mortality (27%) of patients in palliative
care centers during antibiotic treatment.
Symptom improvement related to infection
after antimicrobial treatment varied from
21.4% - 56.7% cases, and decrease of fever
from 479% to 54.4% cases. In a
retrospective study from Sweden (16), the
»positive effect ,of antibiotic therapy
(fatigue decrease, better energy, loss of
fever) is spotted at 37% patients, while the
side effect (diarrhea and nausea) was spotted
in 4% of patients (in our study at 3.85%).
Unlike this study where 50% of samples had
a positive culture, in our study 90.9% of
samples was microbiologic positive. In both
studies, E. Coli and Klesiella pneumonia
were the most common infectious causes.
Vitetta study (4) states the positive effect of
antimicrobial therapy in 40% of cases and E.
Coli was most common infectious causes.
Similar to our study, the most common site
of infections was: urinary tract (42.5%),
respiratory tract (22.9%), blood (12.5%),
skin and subcutaneous tissue (12.5%). The
Lam et al. (17) made research in 87 patients
with advanced cancer, and found 70 (80.5%)
patients who had 120 infection episodes,
where, unlike in our study, the most
common lung infection (52.5%), urinary
tract (29.2%) and skin (6.5%). At 67.5% are
clinical signs of infection microbiologically
confirmed. 45.7% of patients received
antibiotics in their last 7 days of life, and
55.7% even during their death. Medicines
are, similar to our study, usually prescribed
parenteral (in 61.5% cases) and orally in
38.5% of cases. Reinbolt et al. (11) study
say that in 623 patients 685 infections were
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detected (15 patients with 3 infections, 32 to
2 and 576 with one infection). There is no
significant difference between the survival
of patients with and without infections, as
well as those who did or didn't receive
antimicrobial therapy. E Coli (27%),
Staphylococcus aureus (14.9%),
Enterococcus species (14.7%), Klebsiella
pneumonia  (8.3%), Candida albicans
(7.5%), Proteus mirabilis (7.2%) and
Pseudomonas aeruginosa (6.3%) are the
most common infection causes, and urinary
tract, lungs, and skin and subcutaneous
tissue are the most common sites of
infection. A study conducted in the USA (8
studies with 957 patients in palliative care)
(18) states that the frequency of infections is
from 29% to 83% (average 41.6%). The
most common is the urinary tract infection
(30.5%), following by respiratory tract
(17.9%), skin (15.7%) and blood (14.4%).
The most common infectious causes are E.
coli (19-37%), S.Aureus (9-11%), P.
Aeruginosa as well as K. Pneumonia (11%),
and Enterobacter sp (20%). The frequency
of empirical antibiotic application was very
high (75%) before the infection was
microbiologically confirmed. The oral
antibiotic application was in two studies
used in 72-82% of cases, contrary to the
Homsi et al. (19) study, in an acute palliative
care unit where the parenteral application
was used in most cases. The average of
antibiotic treatment was 11 days. In White et
al. (20) study performed in 255 patients of
palliative care whose Karnofski score was <
60, the most common infections were
infections of the urinary tract (54 patients),
respiratory tract (45), mouth and pharynx
(13) and skin (12). The most common
causes of urinary infections were E. Coli,
Enterococcus, Klebsiella pneumonia,
sensitive to trimethoprim/sulfamethoxazole
(TMP/SMX), ciprofloxacin and amoxicillin;
respiratory -  Staphylococcus  aureus,
Klebsiella pneumonia and Pseudomonas

aeruginosa sensitive to a levofloxacin and
TMP/SMX, and skin infections -
Staphylococcus  aureus  sensitive  to
cephalexin and TMP/ SMX. With the
antimicrobial drugs, the infection symptoms
of urinary tract were well controlled, but the
efficiency was worse controlled in
symptoms caused by respiratory tract
infections, pharynx and skin. The research
done in palliative care units in Germany (21)
states that 63.8% of patients received the
antibiotic therapy, where 20% of patients
had bad or very bad effect, and the therapy
had to be discontinued because of the
worsening the general health (41.4%) or
ineffectiveness of therapy (25.7%). Doctors
usually decided about the therapy beginning,
while other team members decided when to
stop with the therapy. In Furuna et al. (22)
study, with many controversy ,for and
against ,,of starting with antimicrobial
therapy in palliative care, can be concluded
that the decision of beginning with this
therapy needs to be made from case to case
and according to individualized care aims
for every patient.
Conclusion

Antibiotic  therapy reduces the
symptom intensity in patients with proven
infection by microbiological analysis, with
very rare side effects. According to that, the
main principle of palliative treatment is
satisfied — to reduce the suffering and not
harming the patients. The positive effect of
antimicrobial treatment does not have any
influence on the final result of oncological
treatment, improvement of Karnofski score
or prolongation of life. The doctor who
works in palliative care and meets every day
with the dilemma to begin or not with
antimicrobial therapy, in cooperation with
the patient and family, needs to have the
freedom to evaluate and make a decision. It
needs to be taken into consideration that the
guidelines about the use of antibiotics don't
exist on the palliative stage of the disease.
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The patient satisfaction may be the best
“guideline” which tells about the correct
decision.

Acknowledgements

Concept and design of the article:

Husi¢ S; Acquisition of data: Halilovi¢ Dz.;

Analysis and interpretation of data: Husi¢ S;

Drafting the article: Smaji¢ J.; Improvement

the intellectual Content of the article: Husié¢

S; Final approval for publishing: Husi¢ S.

References

1. Morant R, Hans-Jorg S. The management
of infections in palliative care. In: Doyle
D, Hanks G, MacDonald N, eds. Oxford
Textbook of Palliative Medicine, 3rd ed.
Oxford: Oxford University Press,
1997:378-83.

2. Freifeld A, Marchigiani D, Walsh T et al.
A double-blind comparison of empirical
oral and intravenous antibiotic therapy
for low-risk febrile patients with
neutropenia during cancer
chemotherapy. New Engl J Med. 1999;
341:305-11.

3. Bodey GP. The evolution of antibiotic
therapy for neutropenic patients. Clin
Cancer Res 1997;(12 Pt 2):2660-5.

4. Vitetta L, Kenner D, Sali A. Bacterial
Infections in Terminally II1 Hospice
Patients.Journal of Pain and Symptom
Management. 2000;5(20):326-34.

5. Abdel-Karim IA, Sammel RB, Prange
MA. Causes of death at autopsy in an
inpatient hospice program.J. Palliat.
Med. 2007;10:894-8.

6. Rosenberg JH, Albrecht JS, Fromme EK
et al. Antimicrobial use for symptom
management in patients receiving
hospice and palliative care: A systematic
review. J. Palliat. Med. 2013;16:1568-
74.

7. Ford PJ, Fraser TG, Davis MP, Kodish E.
Anti-Infective Therapy at End of Life:
Ethical Decision-Making in Hospice-
Eligible Patients. Bioethics. 2005; 19(4):
379-92.

8. Goksu SS, Gunduz S, Unal D et al. Use of
blood transfusion at the end of life: does
it have any effects on survival of cancer

patients?Asian Pac J Cancer Prev.
2014;15(10):4251-4.

9. O'Connor RN and Pallavi Kumar P.

Conservative Management of End-Stage
Renal Disease without Dialysis: A
Systematic Review. Journal of Palliative
Medicine.2012;15(2):228-35.

10. Mirhosseini M, Oneschuk D, Hunter B
et al. The role of antibiotics in the
management of infection-related
symptoms in advanced cancer patients. J
Palliat Care. 2006; 22(2):69-74.

11. Reinbolt RE, Shenk AM, White PH,
Navari RM. Symptomatic treatment of
infections in patients with advanced
cancer receiving hospice care. Journal of
Pain and Symptom Management. 2005;
30(2): 175-82.

12. Albrecht JS, McGregor JC, Fromme EK
et al. A nationwide analysis of antibiotic
use in hospice care in the final week of
life. J Pain Symptom Manage. 2013;
46(4): 483-90.

13. Lin MH, Wu PY, Chen TJ, Hwang SJ.
Analysis of Long-stay Patients in the
Hospice Palliative Ward of Medical
Center. J] Chin Med Assoc. 2008; 71(6):
294-9.

14. Nakagawa S, Toya Y, Okamoto Y et al.
Can anti-infective drugs improve the
infection-related symptoms of patients
with cancer during the terminal stages of
their lives? Journal of Palliative
Medicine.2010;13(5): 535-40.

15. Oh DY, Kim JH, Kim DW et al.
Antibiotic use during the last days of life
in cancer patients. European Journal of
Cancer Care.2006;15(1):74-9.

16.Helde-Frankling M, Bergqvist J,
Bergman P et al. Antibiotic Treatment in
End-of-Life Cancer Patients-A
Retrospective Observational Study at a

Husi¢ S. et al., Med. Res. Chron., 2018, 5 (2), 131-140

Medico Research Chronicles, 2018

113@)



Downloaded from
Medico Research Chronicles

“The infections and antibiotic therapy in patients with solid tumors in palliative care”

20.White PH, Kuhlenschmidt HL, Vancura

Palliative Care Center in Sweden.

Cancers.2016;8(9):84-94.

17.Lam PT, Chan KS, Tse CY et al

18.Nagy-Agren S,

19.

Retrospective Analysis of Antibiotic Use
and Survival in Advanced Cancer
Patients with Infections. Journal of Pain
and Symptom Management. 2005;
6(30): 536-43.

and Haley HB,
Management of Infections in Palliative
Care Patients with Advanced Cancer.
Journal of Pain and Symptom
Management.2002;1(24):64-70.

Homsi J, Walsh D, Panta Ret
al.Infectious complications of advanced
cancer. Support Care Cancer.2000;
8(6):487-92.

21.

BG et al. Antimicrobial use in patients
with advanced cancer receiving hospice
care. J Pain Symptom Manage. 2003;
25(5): 438-43.

Stiel S, Krumm N, Pestinger M et al.
Antibiotics in palliative medicine--
results from a prospective
epidemiological investigation from the
HOPE survey. Support Care Cancer.
2012; 20(2):325-33.

22.Furuno JP, Noble BN, Fromme EK.

Should we refrain from antibiotic use in
hospice patients? Expert Rev. Anti.
Infect. Ther. 2016;14:277-80.

Husi¢ S. et al., Med. Res. Chron., 2018, 5 (2), 131-140

Medico Research Chronicles, 2018

140



