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Abstract _ Quinolones are broad-spectrum antibiotics that play an important role in the treatment of
serious bacterial infections, especially hospital-acquired infections and others, in which resistanceto older
antibacterial classes is suspected and as first-line therapy is recommended. To determine the place,
compare and analyze the use of quinolone antibacterial in the most important departments of EMI
during 2009 to 2014, and to assess their results for improvement of patients treatment quality, this study
was designed. In the evaluated period, the consumption of quinolone antibacterial in EMI recorded a
decline from 91 to 46 DDD/1000 or by 49.45%, in I C departaments from 338.6 to 132.07 or by 61%, and
vice versa in SSOT departments an increase from 41.28 to 57.59 DDD/1000 or by 31.51%. Medium
annual consumption in all institution recorded 63.03 DDD/1000, respectvely 174.90 in IC and 45.10 in
SSOT departments. In 2014 | C departments recorded 2439.8 lei per DDD/1000, that was 8.72 times more
than the cost of 279.9 lei in SSOT departments and 7.51 times than 324.96 lei per DDD/1000 in all EMI.
The yearly medium in EMI is around the same with all other international hospitals of 66.13 DDD/1000
and by 27.23% higher than 49.54 DDD/1000 recorded in large acute Australian public hospitals. The
obtained results will be an important data for the optimization in planning the annual hospital necessities
and rational antimicrobial prescribing, as well as suggest the idea for expansion of the development and
support antimicrobial stewardship initiatives.
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Introduction

There is a global concern that antimicrobial resistance is a major threat to healthcare. Quinolones are broad-
spectrum antibiotics (effective for both gram-negative and gram-positive bacteria) [1, 2, 3, 4] that play an
important role in treatment of serious bacterial infections. The overall rate of adverse events in patients treated
with quinolones is roughly similar to that seen at patients treated with other antibiotic classes [5, 6, 7]. That is
one more priority to be recommended as first-line therapy [8].

The primary aim of the study was to evaluate institutional representative data on quinolones antibacterial
utilization in accordance to World Health Organization (WHO) requirements, directed to determine the value of
Defined Daily Doses per 1000 Occupied-Bed Days (DDD/1000) and value cost in the dynamics per total
institution and most important departments [9] and compare it with the same published data in internationals
scientific journals.

Material and methods

For this study we used the data of a six-year (2010-2014) period. DDD/1000 consumption of quinolone
antibacterial antibiotics in EMI used rates are demonstrated. EMI (Emergency Medicine Institute). ICD
(Reanimation, intensive Therapy and intensive Neurological ,,STROKE” departments) and SSOD (septic
Surgical and septic Orhtotraumotology departments) of EMI which show the dynamics of consumption of
antiinfective for systemic use drugs. as classified by Anatomical Therapeutic Chemical (ATC). classification
system of World Health Organization (WHO) indicated in grams and value indexes. Statistical, analytical,
mathematical, comparative, logical and descriptive were used as the methods of study.

Results and discussion

To determine the number of DDD/1000, we used the data about total annual consumption of quinolones and the
statistics data concerning the number of treated patients (only patients with health insurance and other free
treated by the state categories of citizens). The total number of occupied bed/days in the institution was 188762
in 2009, 191556 in 2010, 186246 in 2011, 199816 in 2012, 193019 in 2013 and 187558 in 2014 and
respectively for the evaluated departments of EMI: Reanimation department (2009 = 3990; 2010 = 6551; 2011 =
6985; 2012 = 9051; 2013 = 7384; 2014 = 7361), intensive Therapy department (2010 = 2922; 2011 = 3327,
2012 =3239; 2013 = 3407; 2014 = 3388), intensive Neurological “STROKE” department (2013 = 2553; 2014 =
4193), septic Surgical (2009 = 14030; 2010 = 14212; 2011 = 12875; 2012 = 12372; 2013 = 12464; 2014 =
12104), septic Orthopedic-traumotology (2009 =10664; 2010 = 10017; 2011 = 9540; 2012 = 10178; 2013 =
9701; 2014 =9535) [10, 11, 12, 13].
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Based on their antibacterial spectrum quinolones are divided into generations [14] consumption of which in EMI
is caracterised by the use of parenteral (P) and enteral (E) forms as following: first-generation: acidum
pipemidicum DDD 0.8 E,P, second-generation: ofloxacinum DDD 0.4 E, ciprofloxacinum DDD 1.0 E, 0.5 P,
fourth-generation: gatifloxacinum DDD 0.4 E,P, mofloxacin DDD 0.4 E,P.

Total quinolone antibacterial consumption in DDD/1000 during 2009-2014 is shown in figure 1.
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Fig. 1. Total quinolone antibacterial consumption in DDD/1000 during 2009-2014

From figure 1, it could be observed a total decrease in consumption of quinolone antibacterial for the period
from 2009 to 2013, followed by a sharp increase during 2013 to 2014 that as a whole represents 421.14 in 2009
to 469.65 DDD/1000 in 2014 or by 11.52%. The summary of anual medium consumption for every department
and procentage from the total medium anual consumption (468.16 DDD/1000) of all departments in the
evaluated period could be placed as following: first seat - Reanimation department with 213.16 DDD/1000 or
45.62%, second - intensive Neurological “STROKE” department with 84.04 DDD/1000 or 17.95%, third -
intensive Therapy department with 80.26 DDD/1000 or 17.14%, fourth - septic Surgical department with 54.28
DDD/1000 or 11.60% and septic Orhtotraumotology department with 36.01 DDD/1000 or 7.69% on the fifth
position. In figure 2 the total quinolone antibacterial consumption of parenteral forms in DDD/1000 during
2010-2014 is shown.
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Fig. 2. Total quinolone antibacterial consumption in DDD/1000 (parenteral forms)

In figure 2, parenteral forms of quinolone antibacterial consumption are presented. The consumption of
parenteral forms of this group recorded a step decrease from 2010 to 2011 with a slow to 2013 and a
spontaneous increase until 2014. The overall dynamics shows a light decrease from 371.44 in 2009 to 356.27
DDD/1000 in 2014, or by 4.08%. Summary of anual medium consumption for every department and procentage
from the total medium anual consumption (379.10 DDD/1000) places: first - Reanimation department with
211.89 DDD/1000 or 55.89%, second - intensive Neurological “STROKE” department with 75.36 DDD/1000
or 19.88%, third - intensive Therapy department with 68.68 DDD/1000 or 118.12%, fourth - septic Surgical
department with 18.83 DDD/1000 or 4.97% and septic Orthotraumotology department with 4.35 DDD/1000 or
1.15% on the fifth position. In figure 3 DDD/1000 of quinolone antibacterial (enteral forms) consumption
during 2009 - 2014 is shown.
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Fig. 3. Total quinolone antibacterial consumption in DDD/1000 (enteral forms)

Figure 3, shows that in the evaluated period enteral forms of quinolone antibacterial recorded an considerable
increment of consumption in all departments from 49.70 in 2009 to 135.56 DDD/1000 in 2014 or by 2.73 times.
Anual medium consumption of 110.92 DDD/1000 per all departments places: first - septic Surgical department
with 35.45 DDD/1000 or 31.96%, second — septic Orhtotraumotology department with 31.66 DDD/1000 or
28.55%, third - intensive Neurological “STROKE” department with 30.55 DDD/1000 or 27.54%, fourth -
intensive Therapy department with 11.59 DDD/1000 or 10.45%, and Reanimation department with 1.67
DDD/1000 or 1.51%, on the fifth position.

Taking into consideration the situation that in scientific journals, the published data about drugs consumption
include use of them in all intense care unites we determined medium consumption of DDD/1000 separately for
ICD and SSOD of EMI, for which was counted the total of DDD/1000 separately for ICD and SSOTD and
divided to the number of those departments (3 and respectively 2). The results are shown in table 1.

Tablel. Quinolone antibacterial (parenteral and enteral forms) consumption of DDD/1000 in IC and SSOT departments of EMI

Procent i
Depart ﬁi‘?tiiﬁi“at 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2009/ hﬁiﬂi‘fym
2014 consumption
Parenteral | 336.1 2613 | 98.5 115.8 | 46.8 112.5 | -66.5 161.9
ICD Enteral 2.51 5.4 6.5 204 | 244 196 |78 13.1
Total 338.6 | 266.7 105.1 | 136.0 | 71.2 132.1 | -61 175
Parenteral 17.7 21.2 8.3 10.8 2.1 9.4 -47.1 11.6
SSOTD | Enteral 23.6 6.5 49.7 | 664 |69 48.2 104.4 33.6
Total 41.3 27.7 58.1 772 9.0 57.6 | 39.5 45.1
Parenteral 41.7 25.6 62 14.3 6.4 14.3 -65.7 27.4
1]::(1)\;?11 Enteral 49.2 22.6 39.1 38 33 319 | -352 35.6
Total 90.9 48.2 101.1 | 52.3 394 | 46.2 -49.2 63.0

The data in table 1, shows that in the evaluated period consumption of DDD/1000 in IC departamentals of
quinolone antibacterial decreased by 61%, with P to E forms share of 92.5 and 7.5% from the yearly medium
consumption and vice versa in SSOTD increased by 39.5%, with P to E forms share of 25.7 and 74.3%, as well
the total EMI decreased by 49.2% and P to E forms share of 43.45 to 56.55%. Consumption in ICD
comparatively to SSOTD departments in 2014 was (132.07:57.59) = 2.29 times more.

ISSN : 0975-9492 Vol. 7 No. 8 Aug 2016 345



E. P. Bernaz / International Journal of Pharma Sciences and Research (IJPSR)

Table 2. Total DDD/1000 consumption of quinolone antibacterial in EMI and some international hospitals

Institution/data/year 2009 2010 2011 2012 2013 2014 Medium

Emergency Medicine Institute 91.00 48.20 101.1 52.30 39.40 46.20 63.03
Total 662.4 558.2 622.1 542.4 546.9 464.1 566.02
Percentage 13.7% 8.6% 16.3% 9.6% 7.2% 10% 11.14%
Large acute Australian pub. hospitals [15,16] 59.30 51.80 51.30 48.40 47.20 39.21 49.54
Total 931.8 933.7 946.5 931.6 943.4 936.3 937.22
Percentage 6.4% 5.6% 5.4% 5.2% 5% 4.2% 5.29%

. . . 1997- 2001- 2012-
Other international hospitals 2001 2007 2012 2012 2013 2013
Dutch acute care hospitals[17] 47.6
530 French hospitals[18] 51.7
University Hospital [19] 85.6

66.13

DANMAP; SWEDRES 100.2 62.00
NAUSP 42.70
SAAUSP; NETHMAP[15] 47.20 92.0
Total 503.4 359.3 631.0 931.0 609.0 945.0 943.0 712.0 704.21
Percentage 9.46% 14.4% 13.6% | 10.8% 10.2% 4.5% 5% 12.9% 9.4%

From table 2, it could be observed that during the evaluated period, the consumption of quinolone antibacterial
in EMI recorded a decline from 91 to 46 DDD/1000 or by 49.45% and calculated the yearly medium of 63.03
represents a share of 11.14% from the 6 years medium annual total of 566.02 DDD/1000. These data in large
acute Australian public hospitals represents a decline from 59.30 to 39.21 DDD/1000 or by 33.88%, with a
yearly medium 49.54 or 5.29% from the medium total of 937.22 DDD/1000 and in all others international
hospitals in different period of time the yearly medium use was 66.13 or 9.4% from the medium total of 704.21
DDD/1000. So, the yearly medium of 63.03 DDD/1000 in EMI is around the same with all other international
hospitals of 66.13 DDD/1000 and by 27.23% higher than 49.54 DDD/1000 recorded in large acute Australian
public hospitals. The total value cost of quinolone antibacterial use per DDD/1000 in lei is presented in figure 4.
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Fig. 4. Total value cost of quinolone antibacterial per DDD/1000 in lei

As it can be stated from figure 4, during the evaluated period cost per DDD/1000 decreased in all departments
from 19589.4 to 7879 lei or by 2.49 times, with a higher cost in 2010 of 50290.62 lei.

The main medium yearly value cost of 15979 lei for DDD/1000 or 69.69%, from the medium total all
departmental cost of 22929.5 lei refers to Reanimation department, the second to intensive Therapy department
with 3917.3 lei or 17.09%, the third position to intensive Neurological “STROKE” department with 2034.7 lei
or 8.87%, followed by septic Surgical department with 756.1 lei or 3.30% lei and the fifth position to septic
Orthotraumotology department with 241.88 lei or 1.05%. In figure 5 the total value cost of quinolone
antibacterial in DDD/1000 (parenteral forms) is presented.
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Fig. 5. Valuie cost of quinolone antibacterialin DDD/1000 of parenteral forms in lei

The cost of parenteral quinolone antibacterial DDD/1000 for all departments remains aproximately the similar,
comparatively to total consumption because of the low cost of enteral forms per DDD/1000.

In figure 6 the value cost DDD/1000 in lei of quinolone antibacterial enteral forms is shown.
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Fig. 6. Valuie cost of quinolone antibacterial in DDD/1000 (enteral forms) in lei

Presented data in chart 6, demonstrates that in the evaluated period the value cost of DDD/1000 for all
departments decreased from 157.24 to 60.49 lei or by 61.53%. The medium of 104.62 lei total cost per all
departmentswas placed as follows first - septic Surgical department with the medium annual cost of 49.10 lei
per DDD/1000or 46.93%, second - intensive Therapy department with 29.51 lei or 28.21%, third -
Orthotraumotology department with 18.56 lei or 17.93%, fourth - Reanimation department with 9.46 lei or

3.94% and the fifth - intensive Neurological "STROKE" department with 8.10 lei per DDD/1000 or 9.05%.

To determine the medium cost of quinolone antibacterial in DDD/1000, the total cost of DDD/1000 was counted
separately for ICD and SSOTD and divided to the number of those departments (3 and respectively 2) in the

evaluated period.
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Table 3 Medium cost of DDD/1000 in lei of quinolone antibacterial (parenteral and enteral forms) in EMI

Department f;;‘;fltr‘ggtfofn 2009 2010 2011 2012 2013 2014
Parenteral 9517.65 | 24012.11 | 1285120 | 5790.26 | 2555.80 | 2434.13
ICD Enteral 1.25 2.67 21.98 7.02 3030 | 5.69
Total 95419 | 24014.78 | 12873.18 | 57973 | 2586.1 | 24398
Parenteral 20006 | 111273 | 64634 | 31889 | 213.46 | 201.69
SSOTD | Enteral 53.54 17.68 71.17 63.78 1642 | 7821
Total 253.6 113041 | 717.51 38267 | 229.88 | 279.9
Parenteral 559.33 2217.6 1117.02 521.6 294.79 265.02
Total EMI | Enteral 6632 | 31.39 67.43 6232 | 4659 | 59.94
Total 625.65 | 224899 | 118445 |583.92 |34138 | 324.9

As we can see from table 3, the total cost of DDD/1000 for quinolone antibacterial recorded a decrease in IC
departments from 9517.65 in 2009 to 2434.13 lei or by 74.26% in 2014 and vice versa in SSOT departments
recorded an increase from 253.6 to 279.9 lei or by 10.37%.

The value cost of 279.9 lei per DDD/1000 in SSOT departments and 324.96 lei per total institutional was 8.72
and 7.51 times less than 2439.8 lei recorded in IC departments in 2014.

Conclusions:

1. Consumption of quinolone antibacterial in EMI during the evaluated period recorded a decline from 91
to 46 DDD/1000 or by 49.45%. The yearly medium of 63.03 DDD/1000 in EMI is approximately the same with
yearly medium of 66.13 DDD/1000 recorded in all others international hospitals and by 27.23% higher than
49.54 DDD/1000 recorded in large acute Australian public hospitals.

2. The medium anual consumption of all departments was 468.16 DDD/1000. The higher consomption
belongs to Reanimation department with 213.16 DDD/1000 or 45.62%, the second to intensive Neurological
“STROKE” department with 84.04 DDD/1000 or 17.95%, the third to intensive Therapy department with
80.26 DDD/1000 or 17.14%, the fourth to septic Surgical department with 54.28 DDD/1000 or 11.60% and the
last to septic Orhtotraumotology department with 36.01 DDD/1000 or 7.69%.

3. In the evaluated period share from the medium yearly consumption of P to E forms of quinolone
antibacterial in ICD departaments was 92.5 to 7.5% and vice versa in SSOTD of 25.7 to 74.3%, as well as 43.45
to 56.55% for the total EMI. Consumption in IC comparatively to SSOT departments and total institutional in
2014 was respectively 2.29 times and 2.13 more.

4. The value cost 0of 279.9 lei per DDD/1000 in SSOTD departments and 324.96 lei per total institutional
was 8.72 and 7.51 times less than 2439.8 lei recorded in ICD departments in 2014.

5. Longitudinal evaluation of quinolones use demonstrated remarkable changes in many important
departments of EMI and wide variation in usage between international hospitals. The obtained results will be an
important data for optimal hospital antimicrobial prescribing and suggest the idea for expansion development
and support antimicrobial stewardship initiatives.

Refer ences.

[1] Cooke J, Stephens P, Ashiru-Oredope D et. Al. Longitudinal trends and cross-sectional analysis of English national hospital
antibacterial use over 5 years (2008-13): working towards hospital prescribing quality measures. Journal of Antimicrobial
Chemotherapy Advance Access published October 10, 2014: 1-2.

[2] Andriole, VT The Quinolones. Academic Press, 1989.

[3] Andersson MI, MacGowan AP (2003). "Development of the quinolones". Journal of Antimicrobial Chemotherapy 51 (Suppl. S1): 1-
11.

[4] Ivanov DV, Budanov SV (2006). "[Ciprofloxacin and antibacterial therapy of respiratory tract infections]". Antibiot. Khimioter. (in
Russian) 51(5): 29-37.

[5] Skalsky K, Yahav D, Lador A, Eliakim-Raz N, Leibovici L, Paul M (April 2013). "Macrolides vs. quinolones for community-acquired
pneumonia: meta-analysis of randomized controlled trials". Clinical Microbiology and Infection19 (4): 370-8.

[6] Falagas ME, Matthaiou DK, Vardakas KZ (December 2006). "Fluoroquinolones vs beta-lactams for empirical treatment of
immunocompetent patients with skin and soft tissue infections: a meta-analysis of randomized controlled trials". Mayo Clinic
Proceedings 81(12): 1553-66.

[7] Van Bambeke F, Tulkens PM (2009). "Safety profile of the respiratory fluoroquinolone moxifloxacin: comparison with other
fluoroquinolones and other antibacterial classes". Drug Safety 32 (5): 359-78.

[8] Liu, H.; Mulholland, SG. (July 2005). "Appropriate antibiotic treatment of genitourinary infections in hospitalized patients". American
Journal of Medicine. 118 Suppl 7A (7): 14S-20S.

[9] http://www.whocc.no/atc_ddd_methodology/purpose of the atc ddd system/.

[10] Bernaz EP. Antibiotics consumption evaluation in reanimation department. Curierul medical; 2016; 1:22-26.

ISSN : 0975-9492 Vol. 7 No. 8 Aug 2016 348



——
—_—
N —
—

[13

—

[14

finar)

[15]
[16]
[17]
[18]

[19]

E. P. Bernaz / International Journal of Pharma Sciences and Research (IJPSR)

Bernaz EP. Evaluation of antibiotics consumption in therapeutic intensive care department. Curierul medical;2016; 2:5-10.

] Bernaz EP. Evaluation of antibiotics consumption in Therapeutic ,,stroke” intensive care department. Archives of the Balkan Medical

Union. 2016;51. 1(supl. 1):216-221.

Bernaz EP. The Evaluation of Antibiotics DDD Consumption in septic Surgical department in Republic of Moldova. Journal of
Pharmaceutical Sciences and Research (JPSR)Vol. 8(3). 2016. 141-148.

Ball P (2000). "Quinolone generations: natural history or natural selection?". Journal of Antimicrobial Chemotherapy. 46 Suppl T1
(Supplement 3): 17-24.

Antimicrobial use in Australian hospitals: 2013 annual report of the National AntimicrobialUtilisation Surveillance
Program.Sahealth.sa.gov.au; 2013; 36-37.

Antimicrobial use in Australian hospitals: 2014 annual report of the National Antimicro-bial Utilisation Surveillance Program. ©
Commonwealth of Australia 2015; 12-16.

Filius PM, Liem TB, van der Linden PD, et al. An additional measure for quantifying antibiotic use in hospitals. J Antimicrob
Chemother. 2005 May;55(5):805-8. Epub 2005 Apr 6.

Dumartin C, oisL’He 'riteau F, Pe "fau M et al. Antibiotic use in 530 French hospitals: results from surveillance network at hospital
and ward levels in 2007. J Antimicrob Chemother2010;65: 2028 — 2036.

Kang 1J. HeiLK. Min KK. et al. Trends in Antibiotic Use in a Single University Hospital. Korean Jornal of Nosocomial Infect Control
2013:18(2):44-50.

ISSN : 0975-9492 Vol. 7 No. 8 Aug 2016 349





