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Pharmacoepidemiological analysis of the use of antibacterial
drugs in the pulmonary department of the multi-specialty
hospital of the Republic of Tajikistan

The uncontrolled and excessive use of antibiotics in infectious diseases significantly reduces the effectiveness of the
drug therapy, increases the risk of adverse reactions, increases the cost of treatment and, most importantly, promotes the
growth and spread of antibiotic resistance. Monitoring of the consumption of this group of drugs for systemic use is one
of the most important methods used in the system of measures to improve prescribing practices of this group.

Aim. To analyze the consumption of antimicrobial agents in the pulmonary department of the multi-specialty hos-
pital using the DDD-methodology.

Materials and methods. The retrospective descriptive analysis of prescribing pharmacotherapy for patients being
treated in the pulmonary department of the Sughd regional clinical hospital (Khujand, Tajikistan) was performed. Using
the ATC/DDD-methodology the consumption of antimicrobial agents was studied. As a unit of measurement the grams
of the active substance was used with the subsequent calculation of the indicator of DDD/100 bed-days and the per-
centage of the total DDD.

Results and discussion. The DDD-analysis of the consumption of antimicrobial drugs on the example of the pul-
monary department of the multi-specialty hospital showed a significant change in the structure of the drug consumption
in this group for the starting antibiotic therapy of respiratory tract infections over the past five years. A clear downward
tendency was identified in the consumption of drugs of penicillin and macrolides with the transition to monotherapy with
cephalosporins of the 3-rd generation (ceftriaxone) and partially fluoroquinolones.

Conclusions. Monitoring of the consumption of antimicrobials in in-patient departments using the ATC/DDD-
methodology allows to make strategic decisions concerning the tactics of antibiotic treatment of diseases according to
the department specialization, as well as to determine the direction of administrative measures for further improvement
of the range of antibacterial drugs introducing modern effective products into practice and optimizing the consumption
of antibiotics in each specific department.
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dapmakoenigemionoriyHuim aHanis BUKOPUCTaHHA aHTUbaKTepianbHUX npenapariB y
nynbMOHoOsoriYHOMYy BiaaineHHi 6aratonpocdinsbHoro cradioHapy Pecnyoniku TamkukucTaH

HekoHTponboBaHe i HagMipHe 3acToCyBaHHS aHTUBIOTUKIB NPU IHPEKLIMHUX 3aXBOPIOBAHHSAX iCTOTHO 3HUXYE
edeKkTMBHICTb NpoBeaeHOi hapmakoTepanii, NiaBULLYE PU3NK PO3BUTKY HeDaxkaHMX peakLii, 300pOoXKYeE NiKyBaHHS i,
LLIO 0COBNMBO BaXXIMBO, CMPUSE 3POCTAHHIO i MOLUMPEHHIO aHTMBIOTMKOPE3NCTEHTHOCTI. Came MOHITOPUHI CMOXMBaH-
HS OaHOI rpynu npenapariB 419 CUCTEMHOIO 3aCTOCYBaHHS € OOHVMM 3 HAMBaXIUBILLMX METOAIB, LLO BUKOPUCTOBYOTh-
Csl B CMCTEMIi 3aXOAIB LLOAO NOMINWEHHS NPaKTUKN NPU3HAYEHHs NikapCbKnx 3acobiB AaHoi rpynu.

MeTolo € aHani3 cnoxuBaHHA aHTUMIKPOBHUX NpenapaTiB y NynbMOHOMOri4YHOMY BigAineHHi 6aratonpodinbHoro
cTauioHapy 3 BukopuctaHHam DDD-metogonorii.

Marepianu Ta meToau. 34iICHEHO PETPOCMEKTMBHUIA ONMCOBUIA aHani3 MikapCcbKux npuaHadeHb nNpu dapmako-
Tepanii nauieHTiB, siki nepebyBatoTb Ha MiKyBaHHiI B NMyNbMOHOMOrYHOMY BigaineHHi Corgircbkoi 06nacHoi kriHivYHOT
nikapHi (M. XymkaHg, Pecny6bnika TagpxukuctaH). 3a gonomoroto ATC/DDD-meTofonorii BUB4EHO CMOXMBAHHSA aHTU-
MiKpOBOHMX npenapartiB. B AKOCTi 0AuHMLI BUMIpIOBaHHS BUKOPWCTOBYBANacs KifnbKiCTb rpamiB akTMBHOI Pe4OBUHU 3
noganbluMM po3paxyHkom nokadHvka DDD/100 nixko-aHiB i % Bia 3aranebHoi DDD.

Pe3synbraTty Ta ix o6roBopeHHs. MNMpoeeaeHHs DDD-aHani3y cnoXxuBaHHA aHTUMIKPOOHMX npenapartiB Ha npu-
Knagi nynbMOHOMOriYHOro BiaAineHHst 6aratonpodinbHOro cralioHapy nokasaro iCTOTHY 3MiHy CTPYKTYpU COXWBaH-
HS JaHoT rpynu nikapcbknx 3acobiB Anst CTapToBOi aHTMOaKTepianbHOI Tepanii iHheKLii AnxanbHUX LWNAXIB 3@ OCTaHHI
M'ATb POkKiB. BUsiBNeHO ABHY TEHAEHLi0 A0 3HMKEHHS CMOXUBAHHA NpenapariB NeHiLMniHoBOro paay i makpornigis 3
nepexoom Ha MoHoTepanito LedanocnopnHammn 3 NOKoMiHHA (LLedTprakcoH) i HacTKoBO ITOPXIHONOHaMMU.

BucHoBKkU. MOHITOPUHI CNOXUBAHHSA aHTUMIKPOOHMX NpenapartiB y BigAiNeHHsX cTauioHapy 3 BUKOPUCTaHHSM
ATC/DDD-meTtogonorii fo3Bonsie npuinmaTi cTpaTeriyHi pilleHHs WoAo TakTUKM aHTMGIoTMKoTepanii 3axBopioBaHb
3rigHo 3 nNpodinem BigAINEHHA, BU3HAYNTN HANPAMOK afgMiHICTpaTMBHUX 3ax0giB, WO A03BOMUTL Y noganbLUoMy no-
KpaluMT acopTMMEHT aHTMbaKTepianbHNX NpenapariB 3 BBEAEHHSM Y MPaKTUKY CyYacHUX edeKTMBHMX npenaparis i
ONTMMI3yBaTW CNOXMBAHHSA aHTUBIOTUKIB Y KOXXHOMY KOHKPETHOMY BiOAiNEHH.

Knrodoei cnoea: ghapmakoenidemionoais; aHmubiomuku; nosanikapHsHa rnHeeMOHisi
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dPapmakoaNMaeMMonorM4eckMm aHanus UCNnonb3oBaHUA aHTUOaKTepuanbHbIX
npenapaToB B NyJibMOHONONM4YeCKOM OTAENIEHMN MHOTonpodubLHOro craluoHapa
Pecnyonukun TagKukucTaH

HekoHTponupyemoe 1 YypeamepHoe NpUMeHeHne aHTMBNOTMKOB NPU NHAEKLIMOHHBIX 3a00NeBaHNSIX CyLLECTBEH-
HO CHWXaeT 3EKTUBHOCTL NPOBOANMON dapMakoTepanu, NoBbILLAET PUCK Pa3BUTUS HEXeNaTeNbHbIX peakuui,
YOOPOXAET NleYeHMe U, YTO 0COBEHHO BaXkKHO, CMOCOOCTBYET POCTY M PaACNpOCTPaHEHUIO aHTUOMOTUKOPE3NCTEHTHOCTM.
VIMEHHO MOHUTOPWHI NOTPebrneHns 4aHHOW rpynnbl NpenapaTtoB Anst CUCTEMHOMO NMPUMEHEHUST SBNSIETCA OAHUM U3
Ba)XHEMNLLNX METOAOB, MCMOMb3yeMbIX B CUCTEME MEP MO YNyYLLEHWIO NPAKTUKN Ha3HaYeHUsI NNEKAPCTBEHHbIX CPEACTB
OaHHOM rpynnbl.

Llenbto siBnsieTcs aHanm3 notTpebneHns aHTUMUKPOOHbIX NpenapaToB B NMyrIbMOHOIOrMYECKOM OTAENEHUN MHOTO-
NpomnbeHOro ctauynoHapa ¢ ucnonb3osaHnem DDD-meTogonorunm.

MaTepuansi n metoabl. OCyLLECTBMNEH PETPOCNEKTVBHBIA ONUCATENbHbIV aHann3 Bpa4eOHbIX Ha3HaYeHUn npu
hapMakoTepanum naunmeHToB, HAaXOASLMXCS Ha fNleYeHnn B NyribMOHOMOrMyeckom otaenernmu Corgurckoin obnacT-
HOW KnuHnyeckon 6onbHuubl (. Xyoxana, Pecnybnuvka TagxuknuctaH). C nomolybio ATC/DDD-meTogonorum nsyvyeHo
notpebnexHre aHTMMUKPOOHbLIX NpenapaTtoB. B kayecTBe eauHMLIbI U3MEPEHUST CMONb30Bariocb KONMYeCTBO rpaMmMoB
aKTMBHOIO BeLLeCcTBa C AanbHenwmnm pacyetomM nokasatens DDD/100 konko-gHen n % ot obwen DDD.

Pe3ynbraTtbl  ux obcyxaeHue. NposegeHne DDD-aHanmsa notpebnenHns aHTUMUKPOOHbIX NpenapaTtoB Ha
npyMepe MyrnbMOHOMOrMYECKOro OTAENEHNS MHOTONPOMUIbHOrO CTauMoHapa nokasano CyLleCTBEHHOe U3MEHEHNEe
CTPYKTYpbl NOTPEGNEHNst 4aHHOW rpynmbl NeKapCTBEHHbIX CPEACTB ANs CTapToBON aHTnbakTepuansHOW Tepanumn nH-
dekuMIn AblXxaTenbHbIX NyTeW 3a nocnegHve nAtb net. BoisBneHa siBHas TEHAEHUMS K CHUXKEHMIO NoTpebneHus npe-
napaToB NEHULMMNMHOBOIO psiia U MakponuaoB C NEPExXo4oM Ha MOHOTepanuio LedanocnopnHamm 3 noKoneHust
(uedTprakcoH) n YacTUYHO PTOPXUHONMOHAMM.

BbiBogbl. MOHUTOPUHT NOTPebneHnst aHTUMUKPOOHbIX NpenapaToB B OTAEMNEHUSAX CTaLMOHapa C UCTONb30BaHNEM
ATC/DDD-meTofonormmn no3sonset npuHMMaTh CTpaTernyeckme pelleHns B OTHOLLEHUN TakTUKM aHTMbroTmkoTepa-
nuu 3aboneBaHuI, cornacHo Npoduns oTAeNneHus!, onpeaenuTb HanpaBneHne agMUHUCTPATUBHBLIX Mep, NO3BOSMB-
LWKMX B AanbHENLWeM yIny4yllinTb aCCOPTUMEHT aHTUbakTepumarnbHbIX NPenapaTtoB C BBEAEHWEM B NPaKTUKy COBPEMEH-
HbIX 3hPEKTUBHBIX NPenapaToB 1 ONTUMU3NPOBATbL NOTPEONEHNe aHTUONOTUKOB B KaXKAOM KOHKPETHOM OTAENEHUW.

Knroueenie croea: d)apmaKoanudemuonoeu,q; aHmubuomuku, 8Heb0osIbHUYHasI MHEBMOHUS

Monitoring of the consumption of antimicrobial drugs
(ADs) for systemic use is one of the most important methods
used in the system of measures to improve prescribing
practices of this group. It is known that ADs are often
unreasonably prescribed in clinical practice [1-3]. The
uncontrolled and excessive use of ADs in infectious di-
seases significantly reduces the effectiveness of the drug
therapy, increases the risk of adverse reactions, increases
the cost of treatment and, most importantly, promotes
the growth and spread of antibiotic resistance [2]. Un-
fortunately, medical professionals do not consider the
group of antibacterial drugs as medicines, which use can
lead to serious medical and economic consequences.

Currently, monitoring of the drug consumption has
become an integral part of assessment of using ADs in
hospitals in many countries. For more than 15 years the
results of monitoring of the system AD consumption are
collected in more than 30 countries in Europe [1, 4].
Thus, according to the Ministry of Health in Russia 20-75 %
of cases of AD use are irrational [3, 5]. Analysis of the
consumption of ADs in in-patient departments identifies
problems related to their excessive or insufficient use.

Based on the results of such studies there is the oppor-
tunity to optimize the use of medicines, including ADs,
in hospitals, redistribute financial flows in the groups
of drugs with improvement of the drug range used and
the treatment quality, and it is an important task in the
conditions of the limited financing of healthcare insti-
tutions (HCls) according to the article “Medicines”. At

the same time in the Republic of Tajikistan such studies
are inconsiderable in number, and information on AD
consumption at the level of the republic, regions and
individual hospitals is fragmentary and uncoordinated.
One of the methods of analysis is pharmacoepidemio-
logical ATC/DDD-methodology, which provides quan-
titative data on AD consumption and allows to compare
them in different departments, HCls, regions, countries.
Since 1996 it is ATC/DDD-methodology that is an in-
ternational standard for research on the drug consump-
tion [2, 6]. DDD is a defined daily dose of a medicine
for an adult with the weight of 70 kg developed by the
WHO Center according to the Drug Statistics Methodo-
logy [2, 7]. The DDD-analysis is a method of examina-
tion of the rationality of drug prescribing, which gives
an overall picture of the drug use and allows to make
appropriate management decisions [6, 8].

The DDD-monitoring of antibiotics allows to obtain
the real data on their use and assess tendencies of using
this group of drugs in a particular hospital, or depart-
ment in the course of time [2, 7, 9]. As already men-
tioned, the importance of the rational use of ADs in the
treatment of various diseases of the infectious origin is
caused not only by the danger of disease progression,
but also by the possibility of developing antibiotics re-
sistance to specific drugs, and the AD group as a whole.

The aim of the study was to analyze the consumption
of antimicrobial agents in the pulmonary department of the
multi-specialty hospital using the DDD-methodology.
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Table

Dynamics of the consumption of ADs in the
pulmonary department of the multi-specialty hospital

Group of drugs | 2011 | 2012 | 2013 | 2014 | 2015
Consumption of ADs, DDD/100 bed-days
Fluoroquinolones | 13.49 | 8.89 | 846 | 2.77 | 4.16
Cephalosporins 8.53 | 13.72 | 7.47 | 12.51 | 19.47
Aminoglycosides | 3.31 | 0.58 | 3.28 | 3.45 | 1.92
Penicillin 1.82 | 0.84 | 0.33 | 0.51 | 0.33
Macrolides 0.66 | 1.38 | 0.83 | 042 | 0.31
Lincosamides 0.23 | 1.04 | 0.23 | 0.35 0

Total consumption
of ADs, DDD/100 |28.04|26.46|20.61|20.01| 26.19
bed-days

Materials and Methods

The study was conducted at the premises of the
pulmonary department of the regional clinical hospital
(Khujand, the Republic of Tajikistan). The retrospective
escriptive analysis of prescribing pharmacotherapy for
patients being treated in this department was performed.
The nosological structure of cases of hospitalization in
this department, requiring antibiotic therapy, included
acquired pneumonia and exacerbation of chronic obstruc-
tive pulmonary disease. The use of ADs in total, by groups
according to the ATC/DDD Index of the WHO [9]: pe-
nicillins, cephalosporins, aminoglycosides, fluoroquino-
lones, tetracyclines, other antibiotics, as well as sepa-
rately by International Nonproprietary Names of drugs
was assessed. As a unit of measurement the grams of the
active substance was used with the subsequent calcula-
tion of the indicator of DDD/100 bed-days and the per-
centage of the total DDD. To evaluate the results of the
study, calculate descriptive statistics and plot graphs the
software resources of Microsoft Office Excel package
2007 was used.

Results and Discussion

The DDD-analysis of AD consumption in the pul-
monary department of the multi-specialty hospital for
five years showed that despite the fact that the total AD
consumption of pulmonary department in dynamics (total
DDD/100 bed-days) was practically the same and fluc-
tuated within 20.01-28.04 DDD/100 bed-days, the struc-
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Gentamycin [] Amikacin

ture of AD consumption significantly changed. For examp-
le, if in 2011 the basis for the antimicrobial treatment
of respiratory tract infections (RTI) was fluoroquinolo-
nes and cephalosporins, much less penicillins and ami-
noglycosides, by 2015 cephalosporins were in the vast
majority of prescriptions. As shown in Table, in 2011
the most consumed group of ADs were drugs from the
group of fluoroquinolones, which DDD/100 bed days
was 13.5 DDD. However, in subsequent years the in-
terest to this group of ADs gradually declined, and by
2015 the consumption of drugs of this group was 3 times
less than in 2011. At the same time, since 2012 mainly
antibiotics of the cephalosporin group were prescribed
for the treatment of RTI, their consumption increased by
more than 2 times in 2015 (8.5 DDD/100 bed days in
2011 and 19.5 DDD/100 bed-days in 2015, respectively).

It is important to note the decreased interest to ADs
from the group of penicillins, macrolides and aminogly-
cosides in dynamics. This fact requires in-depth analy-
sis since, according to the international recommenda-
tions, the starting antibiotic therapy of RTI and, primarily
pneumonia, should be carried out with ADs from the
group of penicillins and macrolides (when suspecting
the atypical flora), or protected penicillins or cephalo-
sporins of the 3rd generation as the drugs of choice for
severe RTI, first of all, pneumonia [10].

Further in-depth analysis of the structure of AD con-
sumption in the pulmonary department of the multi-spe-
cialty hospital is presented in Fig. 1-3.

It was found that there was a two-fold increase in
the consumption of cephalosporin antibiotics during this
period, first of all, cephalosporins of the 3rd generation,
namely ceftriaxone, the most commonly used drug of the
cephalosporin group. So, the proportion of ceftriaxone
of the total DDD was 29.6 % in 2011. Further by 2015
this indicator increased almost 2.5 times (Fig. 1). In other
words, an increase in using cephalosporins for the study
period was exclusively due to cephalosporin of the 3-rd
generation — ceftriaxone, its share in the total consump-
tion in 2015 was almost 74 % of the DDD. Only once the
use of cefazolin, cefepime, ceftazidime (less than 1 %
of the total DDD) was observed.

The frequency analysis of the use of antimicrobial
drugs from the fluoroquinolone group for treating RTI
showed that in all periods of observation drugs of this-
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Fig. 1. The DDD-analysis of AD consumption in the pulmonary department in dynamics (% of the total DDD)
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Fig. 2. Dynamics of AD consumption in the pulmonary department of the multi-specialty hospital (DDD/100 bed-days)

group ranked second, averaging approximately 30 % of
the total DDD in 2011-2013 (ofloxacin) and approxi-
mately 15 % of the total DDD in 2014-2015 (levofloxacin
and ciprofloxacin). A similar pattern was observed when
analyzing the level of AD consumption of this group
by the number of DDD/100 bed-days (Fig. 2). Thus, there
was a clear downward tendency in the use of ofloxa-
cin and levofloxacin, and a slightly increased interest
in ciprofloxacin. The data obtained confirm again a sig-
nificant change in approaches to the starting antibiotic
therapy of RTI using mainly cephalosporins of the 3-rd
generation, namely ceftriaxone.

Importantly, there is a strong interest to aminogly-
coside antibiotics when treating RTI. However, until

2015 there was a clear tendency of the decreased interest
to this group of medicines. Fig. 3 shows that the per-
centage of the total DDD of amikacin was from 10.9 %
to 16.0 % within 2011-2014. It was only in 2015 that
the percentage of the total DDD of the drug was 4.2 %.
Moreover, DDD/100 bed-days of amikacin within the
time specified was 2.7-3.2 DDD in 2011-2014 and 1.09
DDD in 2015 (Fig. 2).

Another member of aminoglycoside group — gen-
tamicin sulfate was rarely used to treat RT1, its percentage
of the total DDD was 0.9-3.2 % in different years. A
rather strong interest to ADs of this group, in particular
to amikacin, can be explained only from the point of
view of the test results on the microflora sensitivity to
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Fig. 3. Dynamics of AD consumption in the pulmonary department of the multi-specialty hospital (% of the total DDD)
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ADs since this group of drugs is not included in any of
the lists of recommendations for empiric antimicrobial
therapy of RTI. Aminoglycosides have a relatively nar-
row spectrum of activity aimed mainly on the gram-ne-
gative flora, anaerobes, staphylococci, etc. As a rule, they
have very low activity against pneumococci, Haemo-
philus influenzae, and intracellular pathogens, i.e. for the
most frequent etiological factors of RTI. The expedience
of using these drugs occurs only in severe disease course or
in the presence of co-morbidities and risk factors, which
worsen the prognosis of the disease or associated with
the gram-negative microflora and anaerobes.

It is worth noting that there was a significant reduc-
tion of interest to ADs of the penicillin group, which
share decreased by 5 times in the structure of AD con-
sumption in the pulmonary department, and in 2015 it
was 0.84 % of the total DDD for ampicillin and 0.42 %
for amoxicillin (Fig. 3). Moreover, there was unreason-
ably rare use of augmentin as the initial therapy of RTI.

Considering the available literature information and
international guidelines for the treatment of RTI today
it is penicillins, in particular amoxicillin, that are con-
sidered to be the most effective drugs for the initial
empirical antimicrobial therapy of diseases of the res-
piratory system in which S.pneumonia is the most com-
mon and significant etiopathogen with high sensitivity
to ADs from the group of penicillins and with the best
“safety profile” [10]. As the available literature shows,
this tendency is typical for most European countries.
For example, in 6 states of Europe the share of inhibi-
tor-protected penicillins in the total consumption of this

AD group exceeded 50 % [5]. The data obtained require
analysis of the current situation in the Republic of Ta-
jikistan taking into account the regional peculiarities of
the microflora sensitivity to ADs.

CONCLUSIONS

1. The DDD-analysis of the consumption of antimic-
robial drugs on the example of the pulmonary depart-
ment of the multi-specialty hospital has shown a signifi-
cant change in the structure of the drug consumption in
this group for the starting antibiotic therapy of respira-
tory tract infections over the past five years. The studies
conducted have revealed a clear downward tendency in
the consumption of drugs of penicillin and macrolides
with the transition to monotherapy with cephalosporins
of the 3-rd generation (ceftriaxone) and partially fluoro-
quinolones. For further analysis of the rationality of using
ADs the data obtained should be compared with the re-
sults of the study of the antibiotic resistance in each
specific department, city and the country as a whole.

2. Monitoring of the consumption of antimicrobials
in in-patient departments using the ATC/DDD-metho-
dology allows to make strategic decisions concerning
the tactics of antibacterial therapy of diseases according
to the department specialization, as well as to determine
the direction of administrative measures for further im-
provement of the range of antibacterial drugs introdu-
cing modern effective products into practice and opti-
mizing the consumption of antibiotics in each specific
department.
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