o Y

ﬁwusmuaﬂ'u Chula Med J Vol. 50 No. 7 July 2006

The development of a standard drug use evaluation
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Objective : The study was aimed to develop a standard drug use evaluation (DUE)
criteria form for Cefoperazone, and to evaluate the effectiveness of

the standard criteria form.

Design : A retrospective-descriptive study.

Setting : Sapasithiprasong Hospital, Ubon Ratchathani, Thailand.
Participants : In-patients treated with Cefoperazone from June 2003 to March 2004.
Method : The study. involved the development of a. DUE criteria form, and

the evaluation of the effectiveness of the standard criteria form. The
content validation of the criteria‘form was performed by two physicians
and one pharmacist. Forty-two cases were enrolled in the study.
Their history of Cefoperazone use was entered on the criteria forms.
The aspects of DUE of Cefoperazone included: indications, dosage
regimens, drug awareness, disease etiologies, durations of treatment,
adverse drug reactions & monitoring, and medical outcomes. The

study was conducted from June 2003 to March 2004.
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Results : Forty-two patients were involved in the study. Some patients were
lreated with Cefoperazone as empirical therapy (11.9 %) mainly for
multiple infections. There were no patient data regarding their weights
prior to the Cefoperazone dosage given, nor were there any history
of drug allergy recorded in the medical charts. However, the given
dosage in the regimens were generally appropriate, except for children
due to the lack of information on their body weights. The most common
diseases treated with Cefoperazone included: septicemia (50.58 %),
respiratory tract infections (28 %), and neutropenic infections
(21.42 %). Interestingly, there were no adverse drug reactions
documented in the study. Only twenty-five patients completed
treatment with Cefoperazone.

Conclusion : Generally, the use of Cefoperazone at Sapasithiprasong Hospital was
appropriate. However, some crucial data related to the decisions
made to prescribe Cefoperazone were missing. Limitations of the
study-need-to-be stated and actions taken to rectify them. Changes

to the criteria forms based on the practical uses were required.
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Drugs Use Evaluation (DUE) is a standard
procedure in hospitals to limit unnecessary drug use,
control spending and reduce casualties. Itis also used
by hospital administrations as a strategy of quality
assurance. DUE usually occurs, especially with the
use of antibiotics, when medications are expensive,
having high toxicity, narrow therapeutic index and/or
high resistance to the drugs. Such drugs need to be
monitored closely when being used with patients. '

Cefoperazone is a third-generation of
Cephalosporin. It inhibits gram positive and gram
negative bacteria, and anaerobic bacteria.”? It has
been used to treat bacterial infections, such as urinary.
tract infection (UTI), lower respiratory tract infection
(LRI), abdominal infections and septicemia. ®” A
normal dosage regimen is 2-4 G/day g 12 for adults,
and 25-50 mg/kg/day q 6-12 for children. The common
side effects include: rash, nausea, vomiting, diarrhea
and hepatotoxicity. Pregnant and breast-feeding
women should avoid using Cefoperazone due to its
teratogenic effects. ® Because of its limitations such
as high cost, drug resistance and adverse effects,
Cefoperazone is required to undergo Drug Use
Evaluation (DUE) .

Sapasithiprasong, Hospital in, Ubon
Ratchathani is a regional hospital of less than 1,000
beds serving seven provinces in Northeastern
Thailand. Since 2000, the hospital has spent
approximately 10 million baht on Cefoperazone. "
The increased use of Cefoperazone has raised serious
concerns regarding its safety and efficacy.
Additionally, there have been no standard criteria of
DUE of Cefoperazone. '?

As a result, this study is aimed to develop

a standard DUE form for Cefoperazone, and to
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evaluate the appropriate use of Cefoperazone at

Sapasithiprasong Hospital, Ubon Ratchathani.

Method

The study was of a retrospective-descriptive
design. Patients enrolled in the project were in-patients
treated with Cefoperazone at Sapasithiprasong
Hospital from June 2003 to March 2004. It involved
two steps : development of a DUE form and evaluation
of the appropriate use of Cefoperazone :

1. A DUE form was developed based on
Cefoperazone drug monograph, including indications,
dosage regimens, drug awareness, disease etiologies,
durations of treatment, adverse drug reactions and
monitoring, and medical outcomes. Additionally, the
drug monograph was collected via clinical database
resources that were standard, reliable, appropriate and
correctable, such as Medline, Micromedex, USP DI
and Pub-Med. "*" Primary resources, for example,
randomized controlled trials, meta-analysis and a
cohort study, related to the use of Cefoperazone
were also implemented to develop a standard criteria
form. Afinal DUE form was sent to three clinical experts
(two 'doctors and one pharmacist) for content
validation. The contents were modified based on their
comments prior to a study.

2. Sapasithiprasong Hospital Administrative
Committees allowed the authors to access the patient
medical charts and collect patient data related to
Cefoperazone use. The inclusion criteria of the patients
involved all patients hospitalized and treated with
Cefoperazone (either IV, IM) from June 2003 to March
2004. Three clinical pharmacists routinely involved with
DUE of antibiotics use at Sapasithiprasong Hospital

filled out a DUE form for Cefoperazone. If the patient
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medical charts were not available at the time of the
study, those cases were automatically excluded. The
data were analyzed by descriptive analysis, such as

frequencies and percentages.

Results
1. Demographic data

There were forty-two patients from the Patient
Chart Unit who were treated with Cefoperazone from
June 2003 to March 2004. Sixty percent were males
and 40.5 % were above forty-nine years of age.
Nineteen percent were admitted to the ICU Neuro Unit,
19 % to the ICU Surgery Unitand 9.5 % to the General
Medicine Unit.

2. The appropriate use of Cefoperazone
DUE of Cefoperazone was divided into seven
different aspects:
2.1 Indications
Patients were prescribed Cefoperazone
as empirical therapy in five cases (11.9 %)

and as specific therapy in 37 cases (88.1 %). The

Chula Med J

main indications for empirical included severe
infections and septicemia. The specific therapies of
Cefoperazone also included acinitobactor infections
(59.5 %) followed by gm(-)ve bacterial infection
(24.3 %) (see table 1)
2.2 Dosage Regimens

Cefoperazone was prescribed for thirty-six
adult patients (85.7 %), four adult patients with renal
impairment (9.5 %) and two children (4.8 %). Thirty-
three adults were given an appropriate normal dose
of between 1-2 G IV g 12. However, three adult patients
were given a higher dose of 4 G Cefoperazone
IV g 12 for severe infections. Four patients with
renal impairment were treated with a full dose of
Cefoperazone 1-2 G IV g 12, as it mainly excreted
via bile duct rather than the kidneys. Thus, dose
adjustments in renal impairment patients were not
necessary. Two children were not evaluated due to
the lack of body weight data.

2.3 Drug awareness
The results of drug awareness are shown in

Table 2:

Table 1. Indications for-specific-therapy of Cefoperazone (n=37).

Indications Results
Frequency Percentage
Culture and Sensitivity
1. Gm(+)ve aerobic bacterial infection 1 24
2. Gm(-)ve bacterial infection 9 24.3
3. Anaerobic and mixed aerobic bacterial infection 0 0
4. Acinitobactor sp. infection 25 59.5
5. Miscellaneous 2 54
Total 37 88.1
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Table 2. Drug awareness of Cefoperazone (n=42).

Items Outcomes [frequency, (%)]
Yes* No N/A

1. Weighed patient prior to drug administration 0 (0) 35 (83.3) 7 (16.7)

2. Checked CBC differential within 48 hours of 12 (28.6) 27 (64.3 3(7.1)
drug administration

3. Checked drug allergy, especially B-lactam 1(2.4) 4(9.5) 37(88)
antibiotic allergies

4. Checked Scr or Clcr within 48 hours of 16(38.1) 23(54.8) 3(7.1)
administration

5. For specific therapy, administered Cefoperazone 19(51.4) 17(45.5) 1(2.7)
within 48 hours of ¢/s being reported (n=37)

6. For empirical therapy, c/s is routinely ordered (n=5) 2 (40) 0 (0) 3 (60)

7. For empirical therapy, when c/s is reported, 2 (40) 0 (0) 3 (60)

drug of choice is considered appropriate

within 24 hours (n=5)

*Yes = performed No= not performed

c/s = culture and sensitivity

2.4 Disease etiologies
The common diseases treated with
Cefoperazone included miscellaneous etiologies
(16 cases), respiratory tract infections (RTI) (11 cases),
neutropenic infections (9 cases) (Figure 1).
Interestingly, septicemia was the most common
miscellaneous etiology treated with Cefoperazone
(8 out of 16 cases).: Pneumonia was the most commaon
RTI treated with Cefoperazone (5 out of 11) (Figures
1,2 and 3).
2.5 Durations of Cefoperazone treatment
Fifteen patients (35.7 %) were treated with
Cefoperazone for less than fourteen days and ten
patients (23.8 %) for more than fourteen days. Thirteen
cases (31 %) died due to disease complications
(see Table 3).

N/A = not applicable due to lack of data

2.6 Adverse drug reactions
There were no available data regarding adverse
drug reactions to Cefoperazone in the patient medical
charts. As a result, it was not appropriate to evaluate
the incidence of such reactions in the study.
2.7 Medical outcomes
Twenty out of forty-five patients were stopped
treatment for reasons suchas death, treatment refusal
and treatment changes. Thus, only twenty-five patients
completed treatment with Cefoperazone. There was
an improvement shown in 59.5 % of the patients by a
drop in body temperature. However, they were all
considered to be clinically better when the full course
of Cefoperazone was completed. Interestingly, no
culture and sensitivity data were collected after the

completion of the courses of Cefoperazone.
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Disease Etiologies

Number of
patients
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Types of diseases

Figure 1. The most common diseases treated with Cefoperazone (n=42).
1 = Abdominal infection 2 = Biliary tract infection 3 = Gonorrhea
4 = Gynecologic infection 5 = Neutropenic infection 6 = Osteomyelitis

7 = Respiratory tract infection 8 = Urinary tract infection 9 = Miscellaneous infections

Types of Miscellaneous Diseases treated with
Cefoperazone

Figure 2. Miscellaneous Infections treated with Cefoperazone (n=16).
1 = Septicemia (8) 2 = Multiple infections (2) 3 = Fungal infection (1)
4 = Cornial pullo (1) 5=SDM gm (-)ve (1) 6 = Head injury (1)
7=ASD (1) 8 = Severe infection (1)
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Most common RTI treated with Cefoperazone

Number of 547
patients

4.

Types of RTI

Figure 3. The most common Respiratory Tract Infections (RTI) treated with Cefoperazone (n=11).

1 = Pracheotomy 2 = Pneumonia 3 =CAlung

4 = Laryngeal injury 5 = Upper chest injury 6 = COPD

Table 3. Durations of Cefoperazone treatment (n=42).

Items Outcomes
Frequency Percentage
1. Lessthan 14 days 15 35.7
2. More than 14 days 10 23.8
3. Miscellaneous
3.1 Death_from medical complications 13 31
3.2 Lack of medications 1 2.4
3.3 Refusal of treatment 1 24
3.4 Changed treatment 2 4.8
Total 42 100

479
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Discussion

Thirty-seven of the patients in the study were
treated with Cefoperazone as specific therapies.
However, two of them were reported to have rejected
the treatment or culture/sensitivity data were lost.

Most patients received appropriate dosage
regimens of Cefoperazone. However, two children
received 500 mg IV g 12 without body weight
data. As a result, it was difficult to evaluate the
appropriateness of this dosage and it may be
dangerous to initiate a dose of antibiotics in children
without such information. Three severe infected
patients were given inappropriate doses of
Cefoperazone (1-2 G IV g 12). These patients should
have been given higher doses (4 G IV g 12) to treat
severe infection.

Regarding drug awareness, there was no
body weight data recorded in the patients’ medical
charts. The reasons for this may be that healthcare
practitioners forgot to record the weights or the patients
were unable to measure their weights due to being
unconscious and/or the severity of the disease did
not allow them to.

Additionally, CBC data were not collected in
most cases. It is important that CBC data must be
collected prior to the initiation of Cefoperazone as it
may cause bleeding and toxicity of medications. In
one study, a case of hypoprothrombinemia was
reported in a patient receiving 2 G Cefoperazone IV g
8 for seven days. "¢

Furthermore, allergy history data were not
available in the medical charts. Itis important to know
whether the patient has a history of drug/substance
allergies. Cefoperazone has a B-lactam ring structure

similar to penicillin. Thus, if patients have a history

Chula Med J

of penicillin allergy, there may also be a chance of a
cross-allergic reaction to cephalosporins. a9

Results also showed that Cefoperazone was
mainly given within 48 hours of culture and sensitivity
being reported via specific therapy. The reason was
it decreased the incidence of drug resistance and
increased the efficacy of therapy. However, seventeen
cases were reported to have not reached the criteria.
This might be because of time spent in pathogen
growth.

Thirty percent of the patients died during
Cefoperazone treatment due to medical complications.
Of these, only 35 percent of them were completely
treated with Cefoperazone. It is possible that
the longer the treatment with Cefoperazone, the
more serious an adverse drug reaction could be.
Unfortunately, data relating to adverse drug reactions
to Cefoperazone were not available to the study. Some
adverse drug reaction cases may not have been
recorded in the medical charts due to healthcare
practitioners forgot to state patients’ adverse
events or adverse events ceasing after stopping
Cefoperazone. The authors, hereby, suggest a
completion of the concurrent designed study to
evaluate adverse drug reactions to Cefoperazone.

Only-twenty-five patients.completed the full
course of treatment with-a favorable medical outcome,
including reduction in temperature. Significant
information on the failure of Cefoperazone was not
available, not to mention unclear records of deaths,

refusals and changes of the treatment.

Limitations
1. As it was a retrospective-designed study,

the evaluation depends upon the medical charts
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available at the time. Such charts may not contain all
required information. Therefore, itis recommended to
perform a concurrent DUE study to gather updated
sufficient data.

2. The number of cases is small due to such
factors as patient deaths, medication changes and
treatment rejection. As a result, the reliability of the
outcomes in some particular areas is limited.

3. The use of a standard DUE criteria form
was confined to one hospital. Itis necessary to involve
other hospitals to gain more feedback and evaluation.

4. There is no drug cost evaluation in the
study. It might be useful to focus on price and the
use of Cefoperazone in the hospital. It would be more
beneficial to the committees to consider the hospital
budget.

5. Drug allergies and adverse drug reaction
data were not made available for evaluation in the
study. This information is key to drug safety. Thus,
a prospective study might be an alternative way.

6. There are a number of uncontrollable factors
that may interfere with the results of this study. For
example, there were some patients to whom
Cefoperazone was not administered within 48 hours
of culture and sensitivity being reported. The reasons
behind this might have been the variation of time
spent in pathogen growth, ‘and the hospital had so
serve a large number of patients daily, this could have

been another cause of culture and sensitivity delay.

Suggestions
® The DUE form still needs to be modified
prior to public use. More evaluation of
the appropriateness and reliability of the

form should be performed.
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® More DUE of Cefoperazone should be
conducted in different locations for
comparison of the results.

® DUE process should be made available
to the public.

® The effects of the use of Cefoperazone
after the completion of DUE should be
considered to assist in the assessment
of the appropriate use of other
medications.

® More DUE should be conducted for
antibiotics that have high toxicity, narrow
therapeutic index and/or high risk of

resistance to the drugs.

Conclusion

This study is aimed both to develop a criteria
form for DUE of Cefoperazone and to evaluate the use
of Cefoperazone at Sapasithiprasong Hospital,
a regional hospital in Northeastern Thailand. The
drug monograph criteria of Cefoperazone included
indications, dosage regimens, drug awareness,
disease etiologies, durations of treatment, adverse
drug reactions and monitoring, and medical outcomes.
The results of DUE of Cefoperazone showed that both
indications and dosage ‘regimens of Cefoperazone
used for in-patients were appropriate. However, the
drug awareness was not satisfactory due to some
limitations including the lack of data of body weights,
absence of allergy histories, and no CBC differential
checking. These limitations might have caused a
number of drug-related problems. Moreover, adverse
drug reaction records could not be evaluated in the
study due to the lack of the data. Cefoperazone is

normally a first-line drug used for septicemia,
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respiratory tract infections and other infectious
diseases.

Overall, the use of Cefoperazone at
Sapasithiprasong Hospital was satisfactory, but
there was a need to address certain issues. Further
evaluations in other local hospitals are needed for more

precise and reliable results.
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Cefoperazone + Sulbactam use evaluation data collection form
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CreatiniNe.......ooov e CrCleeeiiiiiiieei, ml/min/1.73 m?
ANUATLANN adult CrCl (140 -age)x (BW in kg)
72 x SCr
adult CrCIfemale _ 0.85xadult CrCImale
1. 2eudle
1.1 Empiric therapy (ﬂ“ﬂﬁ%l‘%ﬂﬁﬂummqﬂ'fiuﬁuau) Toun thedilasuenam
aadnanewiunanny uazieiniamgnag
111 penngiaeiiinsisdagiussnn vsadinisiadevanesia N/A
112 awandinnsiaidelunszualaio (Septicsemia Fufnannide N/A
Gr.negative bacillis
1.1.3 mm'f]mmra ﬁm‘%@ Acinetobactor spp. Y N/A
114 ﬂﬂméﬂfﬁmaﬂ’ﬁﬁmémﬂu MDR-gram-negative bacilli infection N/A
1.5 U WU v N/A
1.2 Specific therapy (Lﬁ@%éﬂﬁﬂ%’]ma‘ﬁuﬁuﬂuuga)
1.21 N@ﬂ’]iLW’]:L%'aLﬂu Gram-positive aerobic bacterial infection Y N/A
%Q1QGiﬂﬂﬁ Cefoperazone
1.2.2 N@ﬂﬂ?LW’];‘:L‘%@Lﬂu Gram-negative aerobic bacterial infection Y N/A
%ﬂqmlfam Cefoperazone
1.2.3 mmamwémﬂu Anearobic and mixed Aerobic bacterial infection Y N/A
%dvlnrﬂl'am Cefoperazone
124 Tnsfnide Acinetobactor Spp. Y N/A
125 U HIUADSTEL oo N/A
2. aunaiilaluntsinem
2.1 Tugluny
211 watnf1-2gIV/IMg 12 hr N/A
2.1.2 severeinfection:4gq12hr Y N/A
22 gilaedfimsinnusedlaunnses
CrCl (ml/min/1.73m?) Dose
15-30 WAGIEA 1 g IV q 12 hr N/A
<15 WAGEA 500 mg IV g 12 hr N/A
2.3 auadilalun
231 aunavialil 40 - 80 mg/kg/d RIS e 1 W JuUaz 2 - 4 pss N/A
2.3.2 nsel severe infection Lﬁ'mjmmmir;?ﬁ 160 mg/kg/d N/A
2.3.3 LﬁﬂLLiﬂLﬁmiuﬁqqﬁﬂmqﬁLLiﬂiﬁﬂﬁnﬂ 12 hr N/A
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3. gﬂﬂﬁﬁ'ﬁiijwmﬂ%m
3.4 Hnsdehwiingiaglu patient chart (manwnsndsle) Y N | NA
3.2 §n19m39938 CBC with differential N1l 48 1. neuBilaen Y N N/A
3.3 luihlsziAnmsunanngs B-lactam Y N | NA
3.4 n13ms9a3a SCr vise Urine CrCl nneilu 48 7. nenidlaen Y N N/A
3.5 lunsl Specific therapy Indalaennnely 48 T MAMITEAINIIToLAY Y N N/A
A lamesTeside
3.6 lunsi Empirical therapy lfjllmml\‘imm@ culture & sensitivity v;'.lilvqmﬂ%\‘i Y N/A
3.7 unadi Empirical therapy 1amatnamnzideuazrnalanes11esde Y N NA
pasiansandenlgeneamsnzaNEn a1y 24 T,
4. n@:u‘lm
41 TspilaEnm
4.1.1  Abdominal infection Y N N/A
4.1.2 Biliary tract infection Y N N/A
4.1.3 Gonorrhea Y N N/A
4.1.4 Gynecologic infection Y N N/A
4.1.5 Neutropenic patients Y N N/A
4.1.6 Osteomyelitis Y N N/A
4.1.7 Otorhinolaryngonological infection Y N N/A
4.1.8 Restspiratory tractinfection Y N N/A
4.1.9 Urinary tract infection Y N N/A
4.1.10 %Iuj(';‘xq) ........................................................ Y N N/A
4.2 3THULIAINITINED
421 svazaealila4 5y Y N | NA
422 %'uﬂ(ixq) ........................................................ Y N/A
5. amslufialszasn
5.1 Gastrointestinal : Diarrhea - Nausea/Vomiting Y N N/A
5.2 Dermatologic : Rash Y N N/A
5.3 CNS : Seizure/Headache/Nervousness Y N N/A
5.4 Hematologic : Coagulopathy Y N N/A
neslaen HOD oo
neslaen HOD ©ooeeoee
OB HOE .o VRSN HOt oo
5.5 Hepatic : Cholestatic jaundice/Sligh elevation of AST, ALT Y N N/A
5.6 Phlebitis Y N N/A
5.7 Nephrotoxicity Y N N/A
Ol BUN oo VRTITEN HOt oo
AU CF oo VRSO Cr e oo
5.8 Miscellaneous : Serum/Candidiasis Y N N/A
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6. NANIIINE
6.1 mmmqﬁmﬂﬁﬁﬁmi
6.1.1 Vitral sign N/A
LI NCT) - (d“uﬁ?iG'ur;m‘l%m—%uﬁguzgmmiﬁm Cefoperazone)
6.12 WUGREM N TN N/A
6.1.3  AUIWBC QAR (TZL) covovveeeeeessseessen N/A
B0 U e N/A
6.2 HATBIAINITNNAALUN
621 grhewemnlsp/misiingeiiu q aienisnau N/A
(T . ... .
622 gihaflensugas N/A
4 1) I o oF / /1 3}
6.2.3 éﬂqmﬁﬂ”\imﬁmmmﬁ NAINI9INEN NA
6.3 Uszfiulile (esan
631 wWaemuen N/A
632 gianidndin N/A
B.3.3 DUl o N/A

[, AYNHUNILADIAILLS
' o o = o = dl
Yy = lg 8n19tTunn v e waguen

N Tl udnsriunn luvn e lualasen

1 12 1

NA = Tulaeys 1w veyawie ludnistiuin



