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ABSTRACT

Background: The aim of the study
was to clinically evaluate, as well as analyse
the direct costs of treating patients hospital-
ised due to adverse skin reactions related to
antibiotics use at the Department of Derma-
tology of the Military Institute of Medicine,
Ministry of Defence in Warsaw, during the
years 2002-2012.

Method: The study was carried out in
a retrospective way on a group of 164 adult
patients due to adverse skin drug reactions.
The analysis was based on data from patient
medical records and medical orders.

Results: The most common drugs
that caused adverse skin reactions in the
examined population between the 2002-
2012 were antibiotics with 75 cases, in 39
cases non-steroidal anti-inflammatory drugs
(NSAIDs), and in the case of paracetamol 6,
in 44 cases other drugs. Amoxicillin was
the most common described antibiotic
(25.33%). It has been estimated that patient
hospitalisation at the Department of Derma-
tology for adverse skin drug reaction gener-

ated costs averaging to an amount of 2784
PLN (662 EUR) per patient.

Conclusions: The most frequent form
of drug-induced skin reactions, diagnosed in
the study group, was the maculopapular rash
- (52%). The most common drugs that caused
skin lesions were antibiotics. Amoxicillin
was the most common described antibiot-
ic (25.33%). The largest average cost have
been incurred due to clindamycin - 1059.91
PLN (252 EUR) and to amoxicillin - 1029.56
PLN (245 EUR). Following our analysis, treat-
ment of skin adverse drug effects caused by
antibiotics generates significant costs.

INTRODUCTION

Antibiotic-associated adverse
events lead to hospitalization, and allergic
reactions are the most common of these
events [1]. Following the definition of the
Directive 2010/84/EU of the European
Parliament and the European Council
on 15th of December 2010; adverse drug
reactions (ADR) are noxious and unintended
effects resulting not only from the autho-
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rised use of a medicinal product at normal
doses, but also from medication errors and
uses outside of the clinical guidelines, in-
cluding the misuse and abuse of the medic-
inal product. The incidence of adverse drug
reactions is estimated at approximately 5 -
10% of all hospitalised patients [2], out of
which, 30% include adverse skin reactions
(ASR) [3].

The results of these studies are of
significance, can support decisions, which
implement new and/or modify actual ther-
apeutic standards. Reviewing of interna-
tional publications, a growing interest in the
economic component of ADRs treatment is
observed in many countries [4,5]. In Poland,
some clinical pharmacology centres evaluate
the efficacy and costs of therapies in broad
pharmacoeconomic evaluation programmes
[6,7]. However during literature searches,
no analyses have been identified, dedicated
to adverse drug reactions, associated with
skin reactions and costs of their treatment
under Polish conditions. Our study attempt-
ed to estimate the costs of therapy in cases
of drug-induced skin reactions under Polish
conditions.

OBJECTIVE

The aim of the analysis was to clin-
ically evaluate, as well as analyse the direct
costs of treating patients hospitalised due
to adverse skin reactions related to antibiot-
ics use at the Department of Dermatology of
the Military Institute of Medicine, Ministry of
Defence in Warsaw, during the years 2002-
2012.

METHODOLOGY

It was a retrospective study, carried
out in a group of 164 adult patients, hospi-
talised in Department of Dermatology, Mili-
tary Institute of Medicine, during the years
of 2002-2012 due to drug-induced skin re-
actions, including 57 men and 107 women.
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The mean age of the patients was 53.7 years.
All the included patients were hospitalized
due to adverse, drug-induced skin reactions,
regardless of administered therapy.

ANALYSIS

Direct costs of treatment of ad-
verse skin drug reactions were evaluated.
The analysis was based on data from the
patients’ medical records and from their
medical order cards. All those documents
provided information on used resources,
such as diagnostic tests, specialist consulta-
tions, medicinal products used for treatment
and the length hospitalisation. Based on the
identified resources, used in applied treat-
ment, the costs of therapy were estimated.
Due to the lack of specific data on drug costs
and diagnostic tests in 2002-2010, the anal-
ysis was based on the valuation procedures
of 2012. The costs of pharmacotherapy were
calculated on the basis of the wholesale
prices for drugs, fixed for the year 2012. The
unit costs of laboratory tests, consultations
and hospitalisation days were taken from
the hospital's internal pricelist, prepared
by the Department of Medical Service Sales
and Analysis of the Military Institute of Med-
icine for 2012.

RESULTS

The most frequent forms of drug-in-
duced skin reactions, diagnosed in the study
group, included maculopapular rashes -
(52%), multiform erythema - 25%, nodal
erythema — 15% and Stevens-Johnson Syn-
drome (SJS) — 4%. Other causes, which ac-
counted for 4% of cases, included contact
dermatitis and allergic urticaria.

The most common drugs that caused
adverse skin reactions in the analysed pop-
ulation were antibiotics with 75 cases, in 39
cases non-steroidal anti-inflammatory drugs
(NSAIDs), and in the case of paracetamol 6,
in 44 cases other drugs. Amoxicillin was
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the most common described antibiotic
(25.33%). Cutaneous drug reactions ap-
peared on average on day 6 (6.35) of the ap-
plication of the drug. The average age of our
patients was 48 years of age (47.9). Within
the nonsteroidal anti-inflammatory drugs

1% 1%
4% 1% 0% 1%

Figure 1.
The most common skin adverse drug reactions

the most frequently reported changes were
with the use of ibuprofen, after an average
of 6 days after the administered treatment.
The average age of patients was 55 years.
The hospitalization for this reason, averaged
5 days (4.97).

B maculopapular rash
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Figure 2.

The most common drugs caused skin adverse drug reactions
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The detailed division of antibiotics is shown on the graph below.
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cephalosporins |
pivampicillin
benzylpenicillin
ampicillin
cephalosporins Il
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macrolides
fluorachinolones
clindamycines
beta lactam antibiotics with inhibitors beta lactams

amoxicillin

Figure 3. Detailed division of antibiotics

The 23 cases were beta-lactam an-
tibiotics, of which there were 19 cases of
skin reactions after amoxicillin, two cases -
ampicillin, 1 - pivampicillin, 1 - benzylpen-
icillin, 15 cases - beta-lactams in conjuction
with inhibitors of beta-lactamases, 3 - sec-
ond-generation cephalosporin and 1 case of
first-generation cephalosporins. There were
32 otherinstances from non-beta lactam an-
tiobiotics. Within this one case of skin reac-
tions was due to an aminoglycoside, 8 cases
were caused by fluoroquinolones, 13 cases
were due to clindamycin, macrolides in 6
cases and finally 4 cases were due to tetra-
cyclines.

The total costs of hospitalisation
in the analysed period, incurred by the Mili-
tary Institute of Medicine and calculated ac-
cording to the internal pricelist for the year
2012 for the analysed study group amount-
ed to 456 624,64 PLN (108720 EUR). The av-
erage hospitalisation costs per patient was
2784 PLN (662 EUR). Analysing the direct
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medical costs from the medical provider's
perspective, the total costs of performed
diagnostic and laboratory tests (including
haematology, biochemistry, urine tests, lip-
id profile, x-ray examination), incurred by
the hospital, were calculated, amounting to
9873,36PLN (2350 EUR). The average ex-
amination and test costs per patient were
60,22 PLN (14 EUR). The total cost of phar-
macotherapy was 14753,99 PLN (3512 EUR)
and the average cost of pharmacotherapy
per one patient was 89,96 PLN (21 EUR).
The direct costs of cutaneous drug reactions
induced by antibiotics amounted to - 214
838.75 PLN (51 152 EUR), NSAIDs - 108 543
PLN (25 843 EUR).

The largest average cost was in-
curred due to clindamycin - 1059.91PLN
(252 EUR), amoxicillin - 1029.56 PLN (245
EUR), beta-lactam antibiotics with beta-lac-
tamase inhibitor generated a cost amount-
ing to 613.57 PLN 146 EUR) and macrolide
261.63 PLN (62 EUR).
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Figure 4.
Direct costs of skin adverse drug reactions
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Figure 5.

The average costs of skin adverse drug reactions caused by antibiotics

DISCUSSION

In the era of liberal use of antibiot-
ics on the market, the issue of drug-induced
reactions is at an all time high. Patients with
such changes will require treatment in the
hospital environment. The diagnostics and
therapy of the hospitalised patients require

evaluations of these costs. Accordingly, we
carried out an analysis of direct medical
costs, incurred by the medical service pro-
vider in a group of 164 patients, hospital-
ised at the Department of Dermatology of
the Military Institute of Medicine for anti-
biotics-induce adverse skin reactions in an
eleven-year retrospective study.

97



JHP®R | sl

The most common drugs that were
the cause of cutaneous drug reactions in the
analyzed study were still beta-lactam antibi-
otics and NSAIDs [8-11].

We did a clinical evaluation of
drug-induced adverse skin reactions and an
evaluation of the costs of their treatment.

Our study of the clinical data anal-
ysis can be compared with epidemiological
analysis conducted in 2008 in the hospital of
Pomeranian area. The patients with cutane-
ous drug reactions (386) were hospitalized
from January 1996 to December 2006. The
analyzed group was 4.25% of all hospital
admissions over the 11 analyzed years. The
Drugs that most frequently triggered cuta-
neous drug reactions (37.6%) were non-ste-
roidal anti-inflammatory drugs. Amino-pen-
icillin antibiotics, especially amoxicillin
resulted to be the cause of skin reactions in
25.8% of cases. The most common figures
that were reported: erythematous rash and
maculopapular - rash (42%), acute urticaria
together with Quincke edema (39.1%) and
contact dermatitis (8%). Also diagnosed was
erythema multiforme (7.3%). In addition,
two instances of severe: toxic epidermal
necrolysis and Stevens-Johnson syndrome
(TEN and SJS). The maculopapular rash were
usually caused by beta-lactam antibiotics
with a beta-lactamase inhibitor (48.6%).
Amoxicillin (21.4%) and carbamazepine
(17.8%) were the cause of the reported cas-
es of erythema multiforme [12].

Other examples of clinical analysis
are the described below and performed in
Thailand, India and Singapore.

In Thailand (Siriraj Hospital, Bang-
kok, Thailand) in the period from January
2002 to February 2012, in a population of
elderly patients a retrospective analysis of
cutaneous drug reactions was carried out.
The results were similar and allowed for a
comparison. The study included 400 medi-
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cal records of history in patients above 60
years of age. Women accounted for 53% of
all patients. Mean age was 73.6 years (62-
96 years). The most common drug reactions
included skin rash maculo - papular, which
accounted for 65%. Most often they were
caused by antibiotics (42.8%) and non-ste-
roidal anti-inflammatory drugs (9,5%) in all
the diseases described in 16.5% of patients,
severe cutaneous drug reactions [13].

In another prospective study con-
ducted in a large hospital in India in IGGMC
and H analysing patients’ data about cuta-
neous drug reaction we observed similarity
of epidemiology in relation to our analysis.
The analysis was conducted from 1st June
2005 to 31 May 2009. The group consisted
of 2,693 patients, over 872 patients (33.4%)
had cutaneous drug reactions, including 560
men and 312 women. The most common
medicines, which caused 55.5% were anti-
biotics, glicocorticoids - 18.56% and NSAIDs
-12.61%. The most often observed ASR was
maculopapular rash 37.73%, 17.2% fixed
erythema and urticaria 14.56%. Attention
needs to be drawn to the use of antibiotics
and NSAIDs, because they accounted for at
least one severe cutaneous drug reaction
[14].

Severe cutaneous adverse reactions
(SCAR), such as Stevens-Johnson syndrome
(SJS), toxic epidermal necrolysis (TEN), drug
reaction with eosinophilia and systemic
symptoms (DRESS) can be potentially life
threatening.

Another study, performed in Sin-
gapore analysed data retrospectively for
the period from January 2007 to December
2011. They analysed a total of 42 patients.
The average age was 51.8 years (11-94
years). The gender distribution was equal
(21). Most reported reactions occurred af-
ter exposure to antibiotics 50%, allopurinol
- 14.3%, NSAID - 9.5%. S]S was observed
most frequently (54.8%). Changes in the
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skin after exposure to antibiotics was ob-
served after an average of nine days. The
symptoms of SIS were observed on average
on the 22nd day. The band overlap SIS-TEN
lesions were observed after only 5 days. In
38.1% of patients with systemic compli-
cations occurred. The most common were
hypertransaminesemia (37.5%), disorders
of the gastrointestinal tract and diarrhea
(25%). In one case (overlap syndrome SJS-
TEN complicated by pneumonia) lead to
death [15].

In relation to the cost analysis we
performed we were unable to obtain infor-
mation about other direct costs of the treat-
ment of cutaneous drug reactions caused
by antibiotics in the available literature. A
lot of reports dealt in terms of the cost of
treatment of systemic side effects, but not
the cutaenous.

Our analysis estimated that hospi-
talization in the Department of Dermatology
Military Institute of Medicine due to drug re-
actions accounted for an average amount of
2784.30 PLN (662 EUR, 921 USD). Because
of the absence of other cost analysis regard-
ing cutaneous drug reactions in the Polish
literature in order to enable the comparison
with other published international analysis
the costs results have been converted to
EUR and USD (1 EUR-4.20 PLN, 1 USD- 3.02
PLN).

In May 2013, a study on the costs of
the treatment of cutaneous drug reactions
in hospitalized patients in Taiwan was pub-
lished. The data was collected by the medi-
cal center Chung Gung Memorial Hospital in
northern Taiwan. In the analyzed group from
2005 to 2008 there were observed 700 pa-
tients with cutaneous drug reactions, includ-
ing 370 men and 330 women. In the control
group there were 3365 patients without
cutaneous drug reactions, including 1785
men and 1580 women. Their mean age was
49 years and 48 years for the control group,

the average length of hospital stay amount-
ed to 18 days for cutaneous drug reactions,
and 7 days for the control group. The most
common reactions were skin maculopapular
rash 89.3%, and Stevens - Johnson 3.3%.
The most common drugs that caused these
reported reactions were antibiotics (57%).
Others included antiepileptic drugs (9.8%),
antipyretics (9.7%). Medical costs were esti-
mated at an average of 916 USD. Compared
with the control group (cost medical 318
USD) the costs are 2.5 times higher. In esti-
mating costs of treatment, of critical impor-
tance was the length of hospitalizations and
severity of condition of patients [16].

In 2014, an interesting publication
on a retrospective analysis of ADR in the
period from 1 January 2008 to 31 Decem-
ber 2012 in China appeared. All cases have
been reported to the ADR Center database.
The following data was obtained from the
medical records of patients with the ADR. All
cases of ADR were divided into two groups
depending on the severity of adverse drug
reactions. Group A included cases that re-
solve after cessation of treatment, that did
not require further hospital intervention.
Serious drug reactions and complications
associated with them (including: death
or life-threatening conditions leading to
permanent disability) were included into
group B. The study included 2,739 cases of
drug-induced adverse reactions. The mean
age of the patients was 48.51 + 19.84 years
(1 day of life - 99 years). Women account-
ed for 52.28% of all patients, 47.72% were
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men. Antibiotics were the most common
cause of ADRs (34.9%), mainly levofloxacin
(7%). Most reported cutaneous drug reac-
tions (31.69%), systemic ADR (30.56%) and
gastrointestinal disorders (17.71%). Mild
to moderate reactions were respectively
59.47% and 39.03%, only in 1.5% report-
ed severe ADR. Not all types of diseases
were analyzed in terms of epidemiology
and cost. The direct and indirect costs of
hospitalization in ADR were divided into the
above-mentioned group A and B. The costs
in group A were 43604.66 EUR, average
1616.18 EUR in group B was much higher
in terms of the average cost 34,724.80EUR,
medium 846.85 EUR [17].

Another article presents an analysis
oftheincidence of adverse reactions with the
medications and the costs of their treatment
in @ hospital in Taiwan. This is a prospective
study conducted during the period from 1st
January 2002 to 31st December 2004. The
study enrolled 564 patients from 142,295
patients hospitalized for ADR. Men consti-
tuted the majority in the study - 56.4%, the
average age of the patients was 66 years.
The most common cause of ADR were by an-
tibiotics (38.8%), analgesics 11% and 9.9%
cardiac drugs. The most common were cuta-
neous drug reactions, which accounted for
52.5% of all ADR, the maculopapular rash
accounted for 30.5%, 6.6% erythema of site
administration. Hematologic drug reactions
were 10.8%. In this study, the average cost
of hospitalizations associated with ADR was
US 3489. These being the total cost of all
the ADR, including those patients with car-
diovascular complications [18].

In the available literature there are
a lot of articles on pharmacoeconomic anal-
ysis related to treatment of other skin dis-
eases which may impact on the economic
system of hospitals [19,20].

Thanks to such work, an analysis of
the cost of the treatment can be carried out,
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support the decision about the choice of the
medication that is the best for the patient
and at the same time assess the burden of
the hospital budget.

There are a lot of evaluations of
studies also in terms of the quality of life of
patients, the effectiveness of the treatment,
costs of disease entities [21-25].

However, each patient is a separate
case, even the same disease may require
a longer or shorter stay in the hospital, or
cheaper or more expensive laboratory di-
agnostics. These costs shall be borne by the
provider in such a situation.

Therefore, the analysis of costs is
extremely important when planning the
budget, when implementing new billing
systems of medical services and improving
already existing ones. Such type of studies
can be extremely useful management tools
for departments through to the main hospi-
tal authorities.

Unfortunately, we did not find sim-
ilar publications related to the cost of the
treatment of cutaneous drug reactions
caused by antibiotics within the available
literature, which made it difficult to compare
our results with other Polish departments of
dermatology.

CONCLUSIONS

The most frequent forms of drug-in-
duced skin reactions, diagnosed in the study
group, was the maculopapular rash (52%).
The most common drugs that caused skin
lesions were antibiotics. Amoxicillin was
the most common described antibiotic
(25.33%). The largest average cost have
been incurred due to clindamycin - 1059.91
PLN (252 EUR) and to amoxicillin - 1029.56
PLN (245 EUR). Following our analysis, treat-
ment of skin adverse drug effects caused by
antibiotics generates significant costs.
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