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The DDD-monitoring of consumption of fluoroquinolones when
treating community-acquired pneumonia in a multi-specialty
hospital in the Republic of Tajikistan

Community-acquired pneumonia is one of the most common diseases and is still the leading cause of death
among infectious diseases. Such drugs as B-lactam antibiotics, new macrolides (azithromycin, clarithromycin) and
respiratory fluoroquinolones are of the greatest importance in the treatment of community-acquired pneumonia in adult
patients worldwide.

Aim. To analyze and assess the dynamics of consumption of fluoroquinolones for the treatment of community-
acquired pneumonia in a multi-specialty hospital in the Republic of Tajikistan using the DDD-methodology.

Materials and methods. A retrospective descriptive analysis of medical prescriptions for pharmacotherapy of patients
treated in the Pulmonology department of the Sogdigh Regional Clinical Hospital (Khujand, Republic of Tajikistan) was
performed. The consumption of fluoroquinolones was estimated according to the ATC/DDD index of the WHO. The unit
of measurement used was the number of grams of the active substance with further calculation of the DDD/100 bed-
days and % of the total DDD.

Results and discussion. The DDD analysis of consumption of fluoroquinolones in the Pulmonology department
of the multi-specialty hospital showed a significant change in the structure of consumption of this group of drugs for
the initial antibiotic therapy of community-acquired pneumonia in the last five years. A clear tendency was observed
to reduce the consumption of this class of drugs in 2011-2015. There is a significant reduction in the consumption of
ofloxacin and levofloxacin against the background of a slight tendency to increase the demand for ciprofloxacin in the
treatment of pneumonia in the inpatient drug treatment.

Conclusions. Monitoring of the consumption of antimicrobial drugs from the fluoroquinolone group for the treat-
ment of community-acquired pneumonia in the Pulmonology department of the multi-specialty hospital using the
ATS/DDD-methodology makes it possible to assess the tactics of community-acquired pneumonia treatment in this
region, its compliance with the international standards and the risks of developing the drug-resistant microflora, in
particular to fluoroquinolones.
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DDD-MOHITOpPUHI cnoXnBaHHA PTOPOXiHONOHIB NMPY No3anikapHsAHiN NHEBMOHii
B 6aratonpocinbHoMy cTtaudioHapi Pecnybnikn TagxukucrtaH

Mo3anikapHsHa NHEBMOHIS BIAHOCUTLCHA A0 YMcna HambinbLl NOLIMPEHUX 3aXBOPIOBaHb | 4O TEMNepillHbOro yacy
3anuwaeTbCcs NPOBIGHOK NPUYMHOD CMEPTi Yepes iHdeKUiHI xBopobu. HalbinbLue 3HaYeHHs B NikyBaHHi MHEBMOHIT
y LOPOCNMX MaUEHTIB Yy CBITi MaloTb [3-NakTamHi aHTUGIOTUKK, «HOBI» Makponian (a3MTPOMILMH, KNapuUTPOMILMH) Ta
«pecnipaTopHi» PTOPOXIHOMOHN.

Merta: aHani3 Ta ouiHka AMHaMIK1 CNOXMBAHHSA PTOPOXIHOMOHIB AN NiKyBaHHSA MHEBMOHIi B 6aratonpodinbHoMy
cTauioHapi Pecny6niku Tagxukucran 3 BukopuctaHHam DDD-metogonorii.

Matepianu tTa meTogu. 34iNCHEHO PETPOCNEKTUBHUIN OMMCOBUA aHani3 nikapCbKUX Npu3Ha4veHb npu dpapmako-
Tepanii nauieHTiB, Aki NnepebyBatoTb Ha NiKyBaHHI B NyribMOHOMOrNYHOMY BiagineHHi Coraisbkoi o6nacHoi KMiHiYHOI Mi-
KapHi (M. Xymxang, pecnybnika Tampkukmuctan). OuiHioBanu CnoXuBaHHS TOPOXiHOMOHIB 3rigHo 3 iHgekcom ATC/DDD
BOO3. B aKkocTi ognH1Li BUMIpIOBaHHS BUKOPUCTOBYBANM KifbKiCTb rpamiB akTUBHOI PEHYOBMHM 3 NofarnbLlivM pospa-
XyHKOM nokasHuka DDD/100 nixko-gHiB Ta % Big 3aransHoi DDD.

Pesynbratn Ta ix o6roBopeHHsl. DDD-aHani3 cnoXvBaHHSA (TOPOXIHOMOHIB Y MyNbMOHOMOrYHOMY BiAiNEeHHI
HaraTonpoinbHOro crauioHapy nokasas iCTOTHY 3MiHY CTPYKTYPW CMOXMBaHHS L€l rpynun nikapcbkmx 3acobiB ans
cTapToBOi aHTnbakTepianbHOI Tepanii MTHEBMOHIT 3a OCTaHHI M'ATb POKiB. BUsiBNEHO SBHY TEHAEHLI0 O CKOPOYEHHS
obcsriB cnoxmBaHHs npenaparis gaHoro knacy 3a 2011-2015 pp. BigsHayaeTbcs 3Ha4YHE 3MEHLLEHHS CMOXMBAHHSA
odpriokcaumHy Ta neBodoKcaLyHy Ha Thi HE3HaYHOI TeHAEHUIT 40 36iNbLUeHHS NONUTY Ha LIMNPOMOKCaLMH y cxemax
niKyBaHHSA NMHEBMOHIi Ha cTauioHapHOMy eTani hapmakoTtepanii.

BucHoBKWU. MOHITOPUHI CNOXMBaHHS aHTUMIKPOOHUX Npenapartis 3 rpyny hTOPOXIHONOHIB AN NiKyBaHHSA MHEB-
MOHii B NyrnbMOHOMOrYHOMY BiaaineHHi 6aratonpodineHoro cravioHapy 3 BukopuctaHHsm ATC/DDD-meTtogonorii 403B0-
NSA€ OUIHUTU TaKTUKY NiKyBaHHS NMHEBMOHIT B J@aHOMY perioHi, 1 BiANOBIAHICTb MiXXKHapoAHUM cTaHAapTaMm i OUIHUTY
PU3NKM PO3BUTKY MiKapCbKO-CTiNKOT Mikpodnopu, 30Kpema A0 (PTOPOXiHOMOHIB.

Knrodoei cnosa: chapmakoenioemionoeaisi; pmopoxiHOMOHU; no3anikapHsHa MHE8MOHIsS
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DDD-MOHUTOPUHI NOTpe6rneHus hTOPXMHONIOHOB NPU BHEOONbHUYHOW MHEBMOHUM
B MHoronpoc¢gunbHOM cTtauuoHape Pecnyonuku TagKukucTtaH

BHebonbHMYHaa NHEBMOHUSA OTHOCUTCA K Yicny Haubonee pacnpocTpaHeHHbIX 3aboneBaHun U 40 HACTOSILLEro
BPEMEHU OCTaeTCs BeayLuen NpUYnHON CMepTH cpeaun MHAEKLMOHHBbIX GonesHeln. HanbonblLuee 3HaYeHre B neveHnm
BHEOONBHUYHON MHEBMOHMM Y B3POCHbIX NALMEHTOB B MUPE MMEIOT [3-NakTamHble aHTUOMOTUKN, KHOBbIEY» MaKponuabl
(23MTPOMMUUVMH, KNapUTPOMULIMH) U «PECMNPATOPHBLIE» (DTOPXMHOSOHI.

Llenb: aHanu3 n oueHka ANHAMUKM NOTPEONeHNsa TOPXMHOMOHOB ANS fieYeHnss BHEOONbHNUYHON MHEBMOHUN
B MHOronpodunsHoM ctaumoHape Pecnybnuku TagpkukuctaH ¢ ncnonb3osaHvem DDD-metogonoruu.

MaTepuansi n metofbl. OCyLIECTBMNEH PETPOCNEKTUBHBIA ONUCATENbHbIV aHann3 BpadYebHbIX Ha3HaYeHUn npu
dhapmakoTepanum NauMeHTOB, HAXOAALLMXCA Ha NeYeHnn B NyribMOHOMNormdeckomM otaeneHmmn Coraurckom obnactHom
KnyHnyeckon 6onbHuLbl (1. XymxaHa, pecnybnvka TamxukmctaH). OueHnany notpebneHve hToOpXMHOMOHOB As ne-
yeHust cornacHo nHaekca ATC/DDD BOOS3. B kayecTBe eanHULbl U3MEePEHMST UCMONb30Basriock KOMYecTBO rpaMmoB
aKTMBHOIO BELLECTBa C AanbHenwmnm pacyetomM nokasatens DDD/100 konko-gHen n % ot obwen DDD.

Pe3ynkraTtbl U ux o6cyxaeHune. DDD-aHann3 notpebnennss pTOPXMHONOHOB B MyrIbMOHOMOrMYeCKOM oTaene-
HUM MHOrONPOMUIBHOIO CTauuoHapa nokasan CyLeCTBEHHOE U3MEHEHUE CTPYKTYpbl NOTPeOneHns gaHHOW rpymnnbl
nekapCTBEHHbIX CPeACTB Afsi CTapTOBOW aHTUbakTeprarnbHon Tepanun BHE6ONbHUYHOM MHEBMOHMM 3a NocneaHue natTb
nert. BbisiBrnieHa siBHas TeHAEeHUMS K cokpallieHnio 06beMoB noTpebreHns npenapaToB AaHHoro knacca 3a 2011-2015 rr.
OTmevaeTcs CyLLeCTBEHHOE COKpalleHue noTpebneHus odriokcaumHa u nesodrnokcaumHa Ha hoHe HesHaunTenb-
HOW TeHOEHLUMMN K yBENMYEHUIO Crpoca Ha LMnNpodokcaumH B cxemMax fie4eHnst MHEBMOHUM Ha CTauMOHapHOM aTane
hapmakoTepanuu.

BeiBoabl. MOHUTOPUHT NoTpebneHns aHTUMUKPOOHbLIX NpenapaToB M3 rpynnbl PTOPXMHONOHOB A NeYeHus
BHEOONbHUYHON NMHEBMOHUW B NMYNbMOHONOMMYECKOM OTAENEHUM MHOroNpoMUNbHOrO CTaumMoHapa ¢ UCMNOorb30BaHu-
em ATC/DDD-meTogonoruy no3BossieT OLEeHWUTb TakTUKY NeveHuss BHEOONbHUYHOM NMHEBMOHWUU B JaHHOM PETVOHE, ee
COOTBETCTBUE MeXAyHapoAHbIM CTaHA4apTam U OLEHUTb PUCKU Pa3BUTUSA feKapCTBEHHO-YCTONYMBON MUKPOMIOPHI,

B YaCTHOCTU K (DTOPXMHOMOHAM.

Knroueenle crioga: ghapMaroanudeMuonoausi; (pmopXuHOIOHbI; 8HE6OMIbHUYHAST THEEMOHUST

Community-acquired pneumonia (CAP) is one of the
most common diseases and is still the leading cause of
death among infectious diseases. According to the WHO
pneumonia occurs in 10-14 people out of 1000, in the
age group over 50 years it is in 17 persons out of 1000
people. As evidenced by modern pharmacoeconomic stu-
dies, only direct costs of the US healthcare related to the
management of patients with CAP are $ 10-12 billions
per year. The urgency of the issue of CAP incidence per-
sists despite introduction of new antimicrobial drugs (AD),
as well as a high percentage of complications and mor-
tality (up to 9 %) of pneumonia. According to the data
of the WHO experts mortality in pneumonia is only in-
ferior to that of cardiovascular and cerebrovascular dise-
ases [1].

Statistical data of the Statistic Agency under the Pre-
sident of the Republic of Tajikistan (RT) make it possib-
le to state that since 2000 the prevalence of respiratory
diseases in the country has consistently ranked among
the classes of diseases, exceeding the similar indicators
of other diseases by 3 times [2]. Information on Tajikis-
tan has a collective nature from various domestic, foreign
and official sources, but these figures do not reflect the
true incidence of CAP in Tajikistan, the actual incidence
of pneumonia is many times higher due to unaccounted
cases and diagnostic errors. Obviously, this is due to in-
accurate registration of the incidence of CAP in certain
areas, the difficulty of access to qualified medical care
and self-treatment of the population, as well as errors in
diagnosis [2, 3, 4].

As is known, at the present stage S. pneumoniae is
the most essential pathogen of CAP, which accounts for

30-50 % of cases, there are also “atypical” microorganisms
such as C. pneumoniae, M. pneumoniae, Legionella pneu-
mophila (8-30 % of cases of CAP). H. influenza, S. au-
reus, Kl. pneumoniae are rare (3-5 %) pathogens, even
more rare are cases associated with other enterobacteria
and non-fermenting gram-negative bacteria [5, 6].
Antibacterial therapy of CAP is vital and should start,
if possible, in the first hours after the diagnosis/hospi-
talization of the patient. According to experts, postpo-
nement with prescription of antibiotics for 4-8 hours or
more significantly worsens the prognosis of the disease:
duration of the hospital treatment period and lethality
increase. In the vast majority of cases, AD are empirical-
ly prescribed, and it requires the physician’s knowled-
ge of the spectrum of the most probable pathogens and
epidemiology of local antibiotic resistance. When cho-
osing a specific AD it is necessary to take into account
the antimicrobial activity of the drug against potential
pathogens of CAP; its bioavailability considering the age
characteristics of a patient; the safety profile; the dosage
regimen and the acceptable level of drug interactions.
Currently, f-lactam antibiotics, new macrolides (azithro-
mycin, clarithromycin) and respiratory fluoroquinolones
are of the greatest importance in the treatment of CAP
in adults in the world. The indisputable advantages of
[-lactams are their bactericidal activity against the typical
pathogens of CAP and a favorable safety profile. Howe-
ver, AD of this class are inactive with respect to “atypical”
pathogens (M.pneumoniae, C.pneumoniae and Legionella
spp.), there is resistance of a number of strains of H. influ-
enza producing B-lactamases to “unprotected” aminopeni-
cillins (ampicillin, amoxicillin), and insufficient activity of
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most oral cephalosporins against S. pneumoniae. At pre-
sent the problem of spreading pneumococcus strains with
reduced sensitivity to penicillin becomes more and more
urgent, many of them are resistant to several classes of
antibiotics (multidrug resistant strains) [5, 7].

The main advantage of modern macrolides is their
activity in relation to “atypical” pathogens of CAP. Ho-
wever, the prevalence of S. pneumoniae strains that are
highly resistant to macrolides should be taken into ac-
count in a number of geographic regions [8].

In this context, the AD-fluoroquinolone (FQ) group
deserves special attention. For more than 20 years na-
lidixic acid and its derivatives (pipemidic and oxolinic
acids), which have the activity against gram-negative
microorganisms, have been used to treat the urinary tract
infections. The appearance of fluorinated derivatives with
a fundamentally new level of the antimicrobial activity
at the pharmaceutical market allowed expanding the ran-
ge of indications for the use of drugs of this class. FQ
were effective against gram-negative and some gram-
positive microorganisms, extracellular pathogens and were
characterized by attractive pharmacokinetic characteris-
tics [9, 10, 11, 12, 13]. However, the low antipneumo-
coccal activity of this generation of fluoroquinolones li-
mited their use in community-acquired infections of the
lower respiratory tract, including CAP. The appearance
of di- and trifluorinated compounds with the enhanced ac-
tivity against gram-positive bacteria (especially S. pneu-
moniae) and intracellular pathogens gave the name “res-
piratory” fluoroquinolones to these drugs (levofloxacin,
moxifloxacin, hemifloxacin, etc.) with the increased ac-
tivity against S. pneumoniae compared to the classical
fluoroquinolones (ofloxacin, ciprofloxacin) [14, 15, 16,
17]. It is a wide spectrum of activity in relation to both
gram-positive and gram-negative microorganisms, a long
half-life, which allows them to be taken once a day, high
bioavailability and rapid gastrointestinal absorption, have
led to an increased interest in drugs of this series in the
treatment of the respiratory tract infections, as well as
CAP in the world.

Considering the relevance of CAP as one of the most
common diseases with high mortality and the cost of the
healthcare system for its treatment the primary goal of the
healthcare system is the analysis of approaches to pharma-
cotherapy and the choice of the starting antibacterial therapy.
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Fig. 1. The dynamics of AD consumption in the Pulmonology
department of the multi-speciality hospital for the treatment of
community-acquired pneumonia (the total DDDs)

The aim of the study was to assess the dynamics
of consumption of fluoroquinolones for the treatment
of community-acquired pneumonia in a multi-specialty
hospital in the Republic of Tajikistan using the DDD-
methodology.

Materials and methods

The research was conducted at the premises of the
Pulmonology department of the Sogdigh Regional Cli-
nical Hospital (Khujand, Republic of Tajikistan). A retro-
spective descriptive analysis of medical prescriptions for
pharmacotherapy of patients with CAP treated in this
department was carried out. The study was conducted
in dynamics within 2011-2015. The intake of FQ for the
treatment of CAP according to the WHO ATC/DDD in-
dex was estimated [18]. The unit of measurement used
was the number of grams of the active substance with
further calculation of the total DDDs, DDDs/100 bed-
days and % of the total DDDs. To calculate the research
results, data of descriptive statistics, and construct dia-
grams the software resources of the Microsoft Office
Excel 2007 package were used.

Results and discussion

The DDD analysis of AD consumption in the Pul-
monology department of the multi-specialty hospital for
the treatment of CAP has shown that AD with various
pharmacodynamic and pharmacokinetic characteristics
are used for the antimicrobial therapy of this disease.
At the same time, the intensity of AD consumption in
the dynamics has a clear tendency to decrease; it can be
regarded as a positive fact in the fight against unjusti-
fied use of AD and as a factor in combating antibiotic
resistance (Fig. 1).

Taking into account the generally accepted approa-
ches to the starting antibacterial therapy of CAP in the
world, the place and role of FQ in the system of drug
support for this treatment it was interesting to analyze
further the consumption of AD from the group of FQ for
the treatment of CAP in the Republic of Tajikistan. As a
retrospective analysis of the consumption of this group
of drugs for the treatment of pneumonia has shown, FQ
are widely used for the starting antibacterial therapy of
CAP. It should be noted that in 2011-2013 the share of
drug consumption in this class was 41.38-38.17 % of
the total DDDs of all AD used to treat CAP. From Fig. 2
it can be seen that in subsequent years (2014-2015) the
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Fig. 2. The dynamics of the consumption of fluoroquinolones for the
treatment of community-acquired pneumonia in the Pulmonology
department of a multi-specialty hospital (% of the total DDDs)
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Fig. 3. Consumption of fluoroquinolones for the treatment of
community-acquired pneumonia in the Pulmonology department of a
multi-specialty hospital (DDDs/100 bed-days)

consumption of drugs of this class is significantly re-
duced to only 14.44-17.07 % of the total DDDs. For the
last 5 years the share of consumed FQ and their role in
the treatment of CAP decreased almost 3 times.

The data obtained were confirmed in the analysis
of the main indicator of drug consumption in the hospi-
tal — DDDs/100 bed-days. As shown by the frequency
analysis of the use of FQ for the treatment of CAP, the
DDDs consumed for the initial antibacterial therapy of
pneumonia in 2011 were 4.74 DDDs, while in 2015 this
indicator for FQ decreased almost 3.6 times and was
1.31 DDDs (Fig. 3).

Taking into account the spectrum of the antimicro-
bial activity of FQ, the low antipneumococcal activity
of early FQ this fact should be regarded as positive with
the transition to universally recognized standards of me-
dical care, including antibacterial care in the treatment
of pneumonia.

Further frequency analysis of the use of antibacteri-
al drugs from the FQ group for the treatment of CAP in
a multi-specialty hospital in the Republic of Tajikistan
in dynamics showed that the most popular drugs from
this group were the so-called early FQ — ciprofloxacin
and ofloxacin, as well as levofloxacin — one of the “res-
piratory” FQ (Fig. 4).

Fig. 4 shows that the most consumed FQ for the pe-
riod of 2011-2013 was ofloxacin, which total DDDs in
2011 exceeded that of ciprofloxacin by 2 times and for
levofloxacin by 14 times. Further (2014-2015), the use
of ofloxacin for the treatment of CAP almost 10 times
decreased. At the same time, % of the total DDDs of-
loxacin in the early analysis period was 26.06-27.66 %,
and in 2014-2015 it was only 3.79-4.72 % of the total
DDDs.

A similar dynamics is also observed for the repre-
sentative of “respiratory” FQ — levofloxacin, which con-
sumption for the period from 2011 to 2015 decreased
by 5 times. Thus, the total DDDs of this drug in 2011
were 140 DDDs, and in 2015 only 28 DDDs (Fig. 4).

The representative of FQ — ciprofloxacin widely used
in clinical practice occupies a small segment in the struc-
ture of AD used to treat CAP. Thus, the total DDDs of
this drug in different years varies from 14 to 63 DDDs
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Fig. 4. The dynamics of consumption of individual drugs from the
group of fluoroquinolones for the treatment of community-acquired
pneumonia (the total DDDs)

(Fig. 4). At the same time, there is an insignificant but
obvious tendency to increase its consumption during the
period analyzed: the total DDDs of ciprofloxacin in 2015
exceeded this indicator in 2012 by 4 times (Fig. 4).

A similar pattern is observed in the analysis of AD
consumption of this class for 100 bed-days. It can be
seen in Fig. 5 that FQ as a whole lost their positions in
the treatment of CAP in the dynamics (reduction of
DDDs/100 bed-days from 4.74 in 2011 to 1.31 in 2015),
and the spectrum of FQ used changed.

It was found that DDDs/100 bed-days for ofloxacin
decreased 6.95 times in the period analyzed, this indi-
cator decreased by 5 times for levofloxacin, and the in-
crease in drug consumption by 2.6 times was noted for
ciprofloxacin.

It should be noted that such “respiratory” FQs as moxi-
floxacin, hemifloxacin, etc., were not used in the Pul-
monology department for the treatment of CAP within
the period studied.

Thus, the analysis of FQ consumption in the Pul-
monology department of the multi-specialty hospital of
the Republic of Tajikistan as a whole showed a signifi-
cant reduction in consumption of this class of drugs for
the treatment of CAP. There is a significant reduction in
the consumption of ofloxacin and levofloxacin against
the background of a slight tendency to increase the de-
mand for ciprofloxacin in the treatment of pneumonia
in the inpatient drug treatment.
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Fig. 5. The dynamics of consumption of fluoroquinolones for the
treatment of community-acquired pneumonia in the Pulmonology
department of the multi-specialty hospital (DDDs/100 bed-days)
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Taking into account the existing approaches of the
Republic of Tajikistan to the treatment of CAP and the
WHO international recommendations the reduction of
demand for drugs from the FQ group should be regar-
ded as a positive moment in optimizing approaches to
the pharmacotherapy of CAP. On the one hand, the use
of early FQ should be regarded as erroneous taking into
account the low natural antipneumococcal activity of both
ciprofloxacin and ofloxacin. In this case, the widespread,
sometimes unjustified use of “respiratory” FQ bears the
risk of selection of drug-resistant microorganisms. Thus,
monitoring of the dynamics of S. pneumoniae resistan-
ce to levo-, moxi- and gatifloxacin indicates that it is the
highest in levofloxacin, and the lowest in moxifloxacin.
Currently, in several countries (South Korea, Hong Kong),
due to the uncontrolled use, an increase in the resistan-
ce of S. pneumoniae to levofloxacin has already been
observed [19]. However, in Europe more than 97 % of
strains of S. pneumoniae remain sensitive to “respira-
tory” fluoroquinolones [20], and in Russia only isolated
strains with a moderate resistance to levofloxacin and
moxifloxacin have been isolated [21].

Currently, a weighted approach to the clinical use of
“respiratory” fluoroquinolones in the treatment of com-
munity-acquired respiratory tract infections, including

CAP, dominates. Unjustifiably, the wide use of “respira-
tory” fluoroquinolones in a number of countries, which
is fraught with the risk of losing this very promising class
of antibiotics, should be countered by a weighted ap-
proach, actualizing their use primarily in patients at risk.
In this context, the position of the Russian experts looks
as if “respiratory” fluoroquinolones are considered as
alternatives to f-lactams and macrolides or their com-
bined use. The use of “respiratory” FQ in the treatment
of CAP is preferable in the presence of the known risk
factors in patients.

CONCLUSIONS

1. There is a significant in consumption of fluoroqui-
nolones for the treatment of community-acquired pneu-
monia in a multi-specialty hospital of the Republic of
Tajikistan for the period of 2011-2015. There is a sig-
nificant reduction in consumption of ofloxacin and levo-
floxacin against the background of a slight tendency to
increase the demand for ciprofloxacin in the treatment
of pneumonia in the inpatient drug treatment.

2. The data obtained can be used in educational pro-
grams for physicians on the rational antimicrobial thera-
py of community-acquired pneumonia in a hospital.
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