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I INTRODUCTION

ThIS report descnbes the dIagnOSIS and drug treatment of tuberculOSIS (TB) In five specIalIzed RUSSIan TB
hOSpItalS, and IS based on a study conducted In Apnl1998

The US Agency for InternatIOnal Development (USAID) requested the study as a first step In developIng a
strategy to address the control of TB In RUSSIa The study focused partIcularly on factors assocIated WIth the
avaIlabIlIty and appropnate use of the essentIal fIrst-lIne TB drugs I The study also addressed the avmlabIhty
and use of second-lIne TB drugs 2 The Management SCIences for Health (MSH) RatIOnal PharmaceutIcal
Management (RPM) Project was asked to conduct a rapId study of five TB hOSpItalS m CItIes and oblasts
(regIOns) where the RPM project had prevIously worked 3 The RPM Project had worked m RUSSIa smce 1993
m the area of pharmaceutICal sector management, and had worked WIth local experts at all sItes except
Moscow Moscow was chosen because It has a Drug Informatlon Center (DIC) and because of ItS proxllmty
to RPM Moscow staff

A Background

In RUSSIa, tuberculOSIS morbIdIty and mortalIty rates have nsen sharply SInce the early 1990s It IS estlmated
that between 1989 and 1995 TB mortaltty rates mcreased by nearly 90% In 1995, RUSSIa had one of the
hIghest tuberculOSIS case notlficatlon rates (57 8 per 100,000) m the regIOn and the hIghest new smear posluve
rate (25 5 per 100,000), many tlmes hIgher than other IndustnalIzed econOlmes (Global TuberculosIs Control
Annual Report 1997)

A few relauvely mexpenSIve antibIOtlcs control TB, but treatment usually requIres a lllilllmum of SIX months
Clearly, the SIne qua non of the successful treatment IS the relIable avaIlabIlIty of the IndIcated drugs However,
some reports (Global TuberculosIs Control Annual Report 1997) mdlcate that shortages of pyrazInmmde,
nfampiCIn, and ethambutol are common In RUSSIa Of partIcular concern IS the fact that poor prescnbIng
practlces, drug shortages, and Interruptlons In drug supply may have augmented the development and spread
of drug-reSIstant straInS of the dIsease

B ObjectIves

The ObjectIves of thIS report are to

1 Descnbe the preVaIlIng diagnoStlc and treatment practIces for TB In five selected TB hOSpItalS
2 IdentIfy some key factors InfluenCIng the effectIve drug treatment of TB at these SItes
3 IdentIfy potentIal areas for further InvestIgatIon and InterventIon In order to Improve the aVaIlabIlIty

and use of drugs for the treatment of TB In RUSSIa

IThe first-hne TB drugs referred to 10 thiS document are isomazid, nfampic1O, pyraz10aIDlde streptomyc1O, and
ethambutol
2Second-hne TB drugs 10clude aIDlkac10 and fluoroqmnolones
3Ryazan Oblast, Novgorod Oblast, Pskov Oblast and 8t Petersburg



2 The Dlagnosls and Treatment ofTB m FIve Russian Hosmtals

C Methodology

The mtent of thIS study was not to conduct a sCIentIfic assessment, but rather a targeted mvestigatIOn of
selected sItes USAIDlMoscow prepared a hst of questIOns that were modIfied after dIScussIon wIth RPM
(AppendIx A) RPM selected five TB facIhties m Ryazan, Novgorod, Pskov, St Petersburg, and Moscow
based on prevIOUS expenence workmg m those areas Ryazan, Novgorod, and Pskov oblasts have been
Implementmg the RPM project for several years These oblasts, St Petersburg, and Moscow have RPM
estabhshed OICs that have expenence m conductmg pharmaceutIcal assessments The OICs could also
mamtam commUDlcatIOn Via the Internet wIth RPMlMoscow, Washmgton-based RPM staff, and
USAIDlMoscow Another major factor m choosmg the sItes was the wIllmgness of oblast health authontIes
and chIef phySICIans of the TB facIhtIes to partIcIpate m the study

The questions were sent to four of the sItes by electronIc mall m Apnl 1998 In the fifth SIte, Moscow, RPM
VIsIted the TB faCIlIty and mtervIewed the deputy-chIef phySICIan The data were obtamed from the TB
facIhtIes over a two-week penod, collected, compIled, and sent to RPM The responses were then translated
mto Enghsh, and submItted to USAIDlMoscow

The mam lImItatIon of thIs study IS that, m the absence of a structured mvestIgatIon tool, the detaIl of the data
collected vaned from hOSpItal to hOSpItal

1



II THE DIAGNOSIS OF PULMONARY TUBERCULOSIS

ImtIally, hIstOry, physIcal exammatIOn, and X-rays can provIde a tentatIve diagnOSIS of TB The Amencan
ThoracIc SocIety (ATS) and Centers for DIsease Control (CDC) recommend that, once thts dIagnosIs IS made,
a staIned sputum smear be exammed mIcroscopIcally for the presence of aCId-fast bactlh (AFB) ThIS may
prOVIde the ftrst bactenologIcal eVIdence ofTB (specIftcally the mycobactenum M tuberculoslS) However,
sputum smear exammatIon penmts only the presumptIve diagnOSIS of TB because the AFB m a smear may be
mycobactena other than that causmg TB AddIt1onally, many TB pat1ents have negatIve smears Therefore,
ATS/CDC further recommend that sputum culture exammatlOn be done on all specImens, regardless of AFB
smear results

In all adult patIents who have X-ray eVIdence of TB, but 1) cannot produce sputum normally, or 2) have
sputum that IS negatIve for M tuberculoslS, the ATS/CDC recommend attemptmg to obtam sputum by
mhalatIOn of hypertomc salme, or, If necessary, bronchoscopy If smear and culture results are negatIve, and
no other dIagnOSIS can be estabhshed, presumptIve treatment for TB may be mdIcated In such adults, the
major mdIcators of response to therapy are the chest radIOgraph and chmcal evaluatIon

A pOSItIve sputum culture for M tuberculoslS conftrms a dIagnOSIS of TB In many mdustnalIzed countnes,
the BACTEC radlometnc system and rapId methods are used for specIes IdentIftcatIon and gIve culture results
wIthm 10 to 14 days of speCImen collectIon (Case DeftmtIons for InfectIous CondItIons under Pubhc Health
SurveIllance)

In the TB hOSpItalS surveyed, the dIagnOSIS of pulmonary TB IS made by the methods outhned above

Sputum culture and the testIng for senSItIVIty to antI-TB drugs are performed m central oblast laboratones for
the Novgorod, Pskov, and Ryazan TB HOSpItalS St Petersburg and Moscow TB HOSpItalS send theIr samples
to central CIty laboratones for teStIng The culture and senSItIVIty testIng takes three months m all hospItals
except Novgorod In Novgorod, technology was mtroduced m 1997 that allows senSItIVIty results to be
obtamed lD one month The techmque used lD Novgorod was not IdentIfted lD the study

The ftve TB hOSpItalS surveyed dIagnose TB usmg gmdehnes SImIlar to those used mtematlOnally It IS of some
concern that results from senSItIVIty testmg, WhIch allow phySICIans to deCIde WhICh drugs to use and the
duratIon of therapy, are not aVaIlable for three months lD four of the ftve hOSpItalS The ImplementatIOn of
rapId methods of senSItIVIty testIng, such as the BACTEC system, should be conSIdered for all TB hOSpItalS



ill THE PREVALENCE OF DRUG-RESISTANT TB

Data from the Ivanova Oblast, III "Global SurveIllance For Ant1tuberculosis-Dmg ResIstance" (pablos-Mendez
et al), show hIgh levels of antI-TB drug resIstance m that oblast Pnmary drug resIstance (drug resIstance m
patients who have no history ofpnorexposure to TB drugs) to one antI-TB drug was 153 percent Pnmary
resIstance to more than one drug was 129 percent The prevalence of acqUired drug resIstance (reSIstance
acqUIred m the course of TB treatment) to one drug was 45 5 percent and acqUIred resIstance to more than one
drug was 54 5 percent

FacIhtIes were not asked for data on the prevalence of drug-reSIstant TB Data on drug resIstance were only
obtamed from St Petersburg and Pskov St Petersburg TB HOSpItal reported that 10 to 15 percent of patIents
were resIstant to one antI-TB drug Pskov TB HOSpItal reported that pnmary resIstance was observed m 36
percent of patients and acqUired drug resIstance was observed m 54 percent of patients ThIrty-four percent
of all TB Isolates were resIstant to two or more drugs (Table 1)

Table 1 Drug ReSIstance ID 485 Cultures of M tuberculOSIS
at the Pskov Oblast TB HOSpItal

ResIstance to
Number of

Percentage (% )
PatIents

StreptomyclD 69 142

RtfampIclD 18 37

"2 drugs" 67 138

"3 drugs" 70 144

"4 drugs" 41 84

Total number of 265 545
resIstant cultures

The data from thIS survey corroborate the data from the Ivanova Oblast (Global TuberculOSIS Control Annual
Report 1997, and Pablos-Mendez et al) The hIgh prevalence of drug-reSIstant TB IS a cause for concern smce
there IS no consensus on treatment (as IS mscussed m Section N) In addItion, the morbIdIty and mortalIty rates
are hIgher m patients WIth drug-reSIstant TB than m those WIth TB senSItive to antI-TB drugs Furthermore,
patients WIth drug-reSIstant TB remaIn mfectIous longer and may act as reservOIrs of drug-reSIstant tubercle
bacI1h



W TREATMENTOFTUBERCULOSffi

A Treatment of Pulmonary TuberculosIs

The AdVIsory CouncIl for the ElnmnatIon of TuberculOSIS recommends that, because the adlll1nIstratlOn of a
smgle drug often leads to the development of a bactenal populatIon reSIstant to that drug, effective regImens
for the treatment of TB must contam muluple drugs to WhICh the orgamsms are susceptIble (InItial Therapy
for TuberculOSIS) When two or more drugs are used sImultaneously, each helps prevent the emergence of
tubercle bacIlll reSIstant to the others However, when the m VItrO susceptIbIhty of a patIent's Isolate IS not
known, WhIch IS generally the case at the begmnmg of therapy, selecUng two agents to WhICh the patIent's
Isolate IS suscepnble can be dIfficult Improper selection of drugs for the treatment of drug-reSIstant TB may
subsequently result m the development of add1tlOnal drug-reSIstant organIsms

The ATS/CDC recommend m a Jomt statement that the ImUal regimen for treatmg TB m areas where the
prevalence of drug-reSIstant TB IS more than four percent should mclude four drugs These are IsonulZld,
nfampIcm, pyrazmalll1de, and eIther ethambutol or streptomycm (Treatment of TuberculOSIS and TuberculOSIS
InfectlOn m Adults and ChIldren, 1994) The regimen can be adjusted when drug susceptIbIllty results become
aVailable In areas where the rate of drug reSIstance IS documented to be less than four percent, the CDC
recommendation states that three drugs (ISOnIazid, nfampIcm, and pyrazmalll1de) may be adequate for the
InItIal regimen

WHO has also pubhshed standardIzed treatment guidehnes for natIonal TB programmes (see also SectIon VI
and AppendIX B) The treatment regimens m these guidehnes are from SIX months to eIght months' duratIon
sIIll11ar to the SIX to nme months recommended m the ATS/CDC gUldehnes

The Moscow TB HOSpItal reports that they follow WHO guidehnes InpatIents are treated WIth ISOnIazId,
nfampIcm, pyrazmalll1de, and streptomycm or ethambutol for two months They then have outpatIent treatment
WIth nfampIcm and ethambutol for four months However, m the contInuation phase, the Moscow TB HOSpItal
uses ethambutol mstead of ISOnIazid, 20 to 30 percent of patients m Moscow also receIve sanatonum treatment
for an unspeCIfied penod of tIme, and treatment duratIon ranges from nme to twelve months mstead of SIX to
nIne months Thus the Moscow regimen m fact dIffers substantially from the WHO regimens

At the Ryazan TB HOSPItal, mpatients are treated WIth ISOnIazId, nfampIcm, pyrazInalll1de, and streptomycm
or ethambutol for two months, followed by ISOnIazId, nfampIcm, pyrazmalll1de, and ethambutol for another
two months OutpatIents are treated WIth ISOnIazId, pyrazmalll1de, and ethambutol for two months ThIrty
percent of patIents are also treated m specIallzed TB sanatonums WIth ISOnIazId and ethambutol for two
months Ryazan TB HOSpItal reports that the duratlOn of therapy IS from eIght to twelve months, dependmg
on patient response

At the Novgorod TB HOSPItal, mpatient therapy IS conducted WIth ISOnIazId, nfampIcm, pyrazmalll1de, and
streptomycm or ethambutol for an average of three and a half months Outpatient therapy lasts four months
and 30 percent of patients are treated m a sanatonum for an addItIonal two months Novgorod reports that the
total duration of therapy for pulmonary TB vanes from twelve to eIghteen months dependmg on the seventy
of the disease and patient response The drugs used m outpatIent and sanatonum treatment are not descnbed

At the Pskov TB HOSpItal mpatIents are treated WIth tubazId (a RUSSIan-made therapeutIC eqUlvalent of
ISOnIazid), nfampIcm, pyraztnmmde, and streptomycm for SIX months ThIS IS followed by outpatient treatment
WIth streptomycm for two to three months PatIents are also treated m TB sanatonums WIth tubazId, nfampIcm,
pyrazmalll1de, and streptomycm for SIX to eIght months The total duration of therapy reported by Pskov IS
twelve to eIghteen months, agam dependmg on the seventy of the dIsease and patient response



8 The DiagnosIs and Treatment ofTB tn Five Russian Hosmtals

In St Petersburg mpatIents receIve tubazld, nfamplcm, pyrazmamIde, streptomycm, and ethambutol for four
to SIX months OutpatIent treatment IS conducted With tubaztd and pyraztnamIde for two to four months Some
patients receIve sanatonum treatment wIth tubaztd, nfamplcm, pyrazmamIde, and ethambutol for two months
In additIon, some patIents considered at high nsk for relapse receive chemoprophylaxIS With ftlvZ1de (another
Russtan-made therapeutIC eqUlvalent of ISOnIazId) two months a year over the course of two years 5t
Petersburg reports that the total duratIon of treatment for pulmonary TB vanes between twelve and thIrty-SIX
months

The survey found that, m most cases, mternatIonally recogmzed drugs were used m the treatment of TB,
although there were aspects of treatment that differed from mternatIonally accepted norms For example,
neither the WHO nor the CDC gUldelmes mclude treatmg patIents m sanatonums as part of thelf regImens
In addItIon, the duration of therapy seen m these RUSSian hospitals IS conSiderably longer than the ATS/CDC
regtmen (SIX to mne months), as well as the two WHO regtmens (SIX to eIght months)

B Treatment of Drug-ReSistant TB

The CDC recommends that m managmg patIents whose orgamsms are resistant to one or more drugs, at least
two drugs to whtch there IS demonstrated susceptIblhty should be admmlstered For patients who may have
Isolated Isomaztd reSIstance, the recommended sIx-month regtmen that mcludes a two-month penod of
ISOnIazId, nfampIcm, pyrazmamIde, and streptomycm or ethambutol IS effectIve Once Isolated ISOnIazId
resIstance IS documented, Isomaztd should be dlscontmued and pyrazmamIde contmued for the entIre SIX
months of therapy SImIlarly, the mne-month regtmen and other regtmens should be adjusted once the results
of the susceptIblhty tests become avatlable, WIth appropnate changes made m the drugs used and the duratIon
of therapy

Unfortunately, good data are not aVaIlable on the relatIve effectIveness of the vanous treatment regtmens and
the necessary duratIon of treatment for patients WIth organisms resistant to both Isomazld and nfampIcm
Moreover, many such patIents WIll have resIstance to other first-hne drugs (e g , ethambutol and streptomycm)
when drug resistance IS discovered Because of the poor outcome m such cases, It IS preferable to gtve at least
three different drugs to which the orgamsm IS susceptIble Thts regtmen should be continued at least untIl the
sputum becomes negatIve, followed by at least 12 months of two-drug therapy Often, a total of 24 months of
therapy IS gtven empmcally The role of new drug agents such as qumolone denvatIves and arntkacm m the
treatment of multIdrug-reslstant disease has not been documented, although these drugs are commonly bemg
used m such cases

5t Petersburg TB Hospital reports that If resistance to a drug IS detenmned alternatIve drugs are used In
Ryazan, If resistance IS IdentIfied, treatment IS modified based on sensItIvIty, and second-hne drugs are used
when they are aVaIlable Novgorod also reports usmg alternatIve treatment If resistance IS Identified despite
the fact that the only second-hne drug hsted by Novgorod IS kanamycm At Moscow TB Hospital, the drug
IS WIthdrawn, or ItS dose IS mcreased one and a half times If the patient IS Improvmg chmcally, or, m 50
percent of the cases of drug-reSIstant TB, arntkacm or fluoroqumolones are used

Ryazan, Moscow and Novgorod have adequate supphes of first-hne drugs, whIch should allow them to treat
most cases of drug-senSItive TB and TB reSIstant to one drug However, shortages of second-hne drugs may
make It dIfficult to effectIvely treat organIsms that are resistant to two or more drugs

II
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Pskov and St Petersburg both have a lngh prevalence of drug-resIstant TB Pskov had steady supphes of only
nfampIcm and streptomycm St Petersburg only had steady supphes of ethambutol and tubaztd (Table 3) Both
Pskov and St Petersburg TB HOSpItals use tubazid m theIr treatment regimens mstead of Isomazid The
mtenmttent supply of the some of the first-hne drugs may be the reason that those two hOSpItalS a have a hIgh
prevalence of drug-resIstant TB

C Treatment of SIde Effects

The only drugs recommended by the WHO for treatmg SIde effects of TB drugs are pyndoxme, used to
decrease the neuropathy caused by IsomazId, and aspmn, for the arthralgia caused by pyrazmamIde
Gastromtestmal upset may be managed by gIvmg the drugs at mght (Treatment of TuberculosIS GUldehnes
for NatIOnal Programmes) For major adverse drug reactIons such as hver damage and some types of nerve
damage, the drugs should be WIthdrawn and other drugs substItuted (Appendtx C)

The most common SIde effects of TB drugs noted by the five TB hospItalS were gastromtestInal upset, hver
damage, nerve damage, and allergic reactIons Four out of five hOSpItalS used sIgnIficant numbers of drugs to
treat the SIde effects (Table 2)

Table 2 Number of Drugs Reportedly Used m Surveyed TB Hospitals to Treat Side Effects

Ryazan Pskov Novgorod Moscow St Petersburg

Number of
26 16 5 23 17

Drugs Used

Accordmg to the responses from the TB hOSpItalS, the mam drug categones used to treat SIde effects mclude
"hepatoprotectants," "pathogenetIc," "desmtoxicatIon," "drugs for stImulatIng tIssue metabohsm," "resolvmg
drugs," and "antIOXidants "These drugs are hsted m Appendtx D by hOSpItal It IS not clear If the use of these
drugs IS ratIonal, and thIS IS an area for further study TheIr use may also mcrease cost and decrease patIent
adherence to the ngorous treatment regimen needed to effectIvely treat TB

D Criteria for Determmmg Treatment Efficacy

The response to antI-tuberculosIs chemotherapy m patIents WIth pOSItIve bactenology (M tuberculosls
IdentIfied m sputum) IS best evaluated by repeated exammatIOns of sputum It IS deSIrable to run sputum
eXamInatIOns at least at monthly mtervals untIl sputum IS negatIve for AFB After two months of treatment
WIth regimens contammg both Isomazid and nfampIcm, more than 85 percent of patIents who have pOSItIve
sputum cultures before treatment should convert to negatIve (Case DefimtIons for InfectIous CondttIons under
Pubhc Health SurveIllance)

In at least three of the five TB hOSpItalS, response IS evaluated chmcally, radtographically, and by confinmng
the absence of M tuberculosls m the sputum These cntena are the same as those recommended by the CDC
It IS unclear If sputum converSIOn IS used at Novgorod, and If chmcal evaluatIOn IS used at Pskov ThIS
uncertamty IS probably due to vanatIons m the details of the results obtamed m the absence of a standardtzed
questIOnnaIre



V THE AVAILABILITY OF ANTI-TUBERCULOSIS DRUGS

A Flrst-Lme AntI-TB Drugs

Ryazan, Novgorod, and Moscow reported no shortages offirst-lme antI-TB drugs m the SlX- to twelve-month
penod pnor to the survey Ryazan TB HOSpItal reported a four- to five-month stock of the five mam TB drugs

In St Petersburg, one of the most effectIve drugs, nfamplcm, was not aVaIlable at the end of 1997 In addItIon,
there were stock-outs of pyrazmamIde and streptomycm (Table 3) In Pskov, there were eIght-month shortages
of lsomazld, ethambutol, and pyrazmamlde As noted above, both Pskov and St Petersburg TB HOSpItalS use
tubaztd mstead of lsomazld m theIr treatment regimens

Table 3 AvaIlablhty of Flrst-Lme AntI-TuberculosIS Drugs Dunng the
SIX to Twelve Months Pnor to the Survey

Ryazan Pskov Novgorod Moscow St Petersburg

IsomaZld Yes N/A Yes Yes N/A

RIfampICIn Yes Yes Yes Yes
Stock-out at end

of 1997

Ethambutol Yes
Shortage for

Yes Yes Yes
8 months

PyraZInamIde Yes
Shortage for

Yes Yes Stock-outs last
8 months 6-12 months

Procurement
StreptomycIn Yes Yes Yes Yes problems dunng

last 6-12 months

NIA represents data not aVaIlable
* TubazId, a RUSSIan-manufactured therapeUtIc eqUIvalent of IsomazId, IS used mstead of Isomazid

Aval1abIhty problems m St etersburg and Pskov were reportedly caused by "finanCIal problems," although
It IS not clear exactly what IS meant by thIS SpeCIfic questIons about the procurement of antI-TB drugs were
beyond the scope of thIS survey

The lack of aVaIlabIhty of first-hne drugs at two hOSpItalS IS cause for concern RIfampIcm and pyrazmalDlde
are Important components of any antl-TB drug regImen, and theIr absence, together WIth the absence of
streptomycm m St Petersburg, could severely COmprOlTI1Se treatment Usmg fewer than four drugs, or
mtenrnttent use of TB drugs, could lead to treatment faIlure and/or the development of multldrug-resistant TB
(MDRTB) The fact that there IS a 10 to 15 percent prevalence of drug-resIstant TB at St Petersburg TB
HOSpItal may be partIally attnbutable to an mtenrnttent drug supply

There IS also cause for concern m Pskov, where the documented level of TB drug reSIstance (36 percent
pnmary reSIstance and 54 percent acqUIred reSIstance) IS greater than that of St Petersburg Indeed, as m St
Petersburg, the shortages of IsonHlZld, ethambutol, and pyrazlnalDlde may have contnbuted to the current mgh
levels of antl1TI1crobial reSIstance
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B Second-Lme AntI-TB Drugs

All five TB hospItals expenenced dIfficultIes WIth the aV31labIhty of second-hne drugs Ryazan encountered
procurement problems WIth ethionatnlde prothlonatnlde lomefloxacm and ofloxacm dunng the 6 to 12
months pnor to the study These problems were not descnbed by the hOSpItalS Moscow TB HospItal stocked
amrkacm and fluoroqumolones, but reported that they lack expenence wIth these drugs and that they are
expensIve Novgorod, Pskov, and St Petersburg TB HospItals eIther dId not stock second-hne drugs or
attnbuted shortages to theIr hIgh cost

The senous nature of an InCOnSIstent supply of first-hne drugs at some of the hOSpItalS, and of second-hne
drugs at all of the hOSpItalS, cannot be too heaVIly underscored The lack of first-hne drugs could result In sub
optImal patIent treatment and the development of drug-resIstant TB In addItIon, In patIents wIth adverse
reactIons or resIstance to first-hne drugs, the lack of second-hne drugs could cause or f311 to control drug
resIstant TB



VI COST INFORMATION

A Procurement Cost

The reported costs of the five first-lIne antI-TB drugs were compared wIth the pnces charged by the
InternatIonal DIspensary ASSOCIatIOn (IDA) Although first-lIne antI-TB drugs are manufactured III RussIa,
nfampIcm, IsonulZld, ethambutol, pyrazmannde, and streptomycm are all more expensIve than the IDA pnces
at all the TB hOSpItalS studIed The marked vanatIon m the reported umt costs of the five fIrSt-lIne drugs IS
shown III Table 4

Table 4 Urnt Costs of Flrst-Lme Anti-TB Drugsl

Ryazan Novgorod Moscow 8t IDA2

Drug
Pskov

Petersburg Pnce

Isornazld
00242 N/A 00225 0032 N/A 00088

300 mg tablet

RIfampIcm
01452 N/A 01290 01750 00814 00348

150 mg tablet

Ethambutol
00403 N/A 00451 00699 00742 00265

400 mg tablet

Pyrazmamide
00581 00709 00741 00839 00548 00307

400 mg tablet

Streptomycm
04838 03225 02516 02096 01612 01014

1 gram VIal
1.Costs lIsted mclude shIppmg costs (20% m the case of the IDA pnces)
2 Source March 1998 Pnce IndIcator
N/A represents data not aVaIlable

Some of the key pomts from the table above are
• IsomazId m Ryazan was approXImately three tImes the IDA pnce
• RIfampIcm was tWIce as expenSIve m Moscow as m St Petersburg, and vaned from tWIce the IDA pnce

m St Petersburg to five tImes the IDA pnce m Moscow
• The pnce of ethambutol m Moscow and St Petersburg was almost tWIce the cost m Ryazan and Novgorod,

and was three tImes the IDA pnce
• Pyrazmannde m Pskov, Moscow, and Novgorod was apprOXImately one and a half tImes the pnce m

Ryazan and St Petersburg, and more than tWIce the IDA pnce
• Streptomycm vaned from one and a half tImes the IDA pnce m St Petersburg to approXImately five tImes

the IDA pnce m Ryazan

In general, the hIghest umt costs for antI-TB drugs (apart from streptomycm) were found at the Moscow TB
HOSpItal The lowest umt pnces for nfampIcm, pyrazmarntde, and streptomycm were found at the St
Petersburg TB HOSpItal

To Illustrate the ImplIcatIons of what appear to be hIgh procurement pnces m Moscow, the costs of two
dIfferent WHO treatment regtmens have been calculated usmg UNICEF and local pnces As shown m Table
5, when Moscow umt pnces are compared to UNICEF pnces, the cost of RegImen lIS four tImes greater and
the cost of Regtmen 2 IS more than tWIce as great
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Table 5 Cost of Treatmg TB m Moscow Usmg WHO GUIdelInes
wIth UNICEF and Moscow Umt PrIces

REGIMEN InItIal Phase ContmuatlOn Total cost
Phase

WHO RegImen 1 2a ERHZb 4RH $3470
UNICEF Pnces
WHO Regimen 1

2ERHZ 4RH $13800Moscow Pnces
WHO Regimen 2 2SRHZ 4R3c H3 $3920
UNICEF Pnces
WHO Regimen 2

2SRHZ 4R3H3 $9298Moscow Pnces
a) The number precedmg the fIrst letter mdicates the duratIOn m months of the phase of

treatment (mitIal and contInuatIOn)
b) The drugs utIlIzed m WHO regImens are conventIOnally represented by the letters

H =IsomazId, R =nfampiCIn S =streptomycIn Z =pyrazInamIde E =ethambutol
c) The number follOWIng the letter represents the number of weekly doses If the regImen IS Intemuttent

B Treatment Cost

The cost of treatmg a patIent for non-resIstant pulmonary TB WIth destructIOn of lung tIssue reported by the
five TB hospItals vaned wldely,as shown m Table 6

Table 6 Cost of Treatment of Destructive Non-ResIstant
Pulmonary TB m 5 TB HOSpItals (US$)

Ryazan Pskov Novgorod Moscow
8t

Petersburg

Total Cost of
AntI-TB $2,430 $1,170 $859 $333 -$500 $142
Treatment, (mpatIent)
per Case

One factor that helps explam the vanatIon m reported costs IS that Ryazan took mto conSIderatIon the cost of
hospltaltzatIon as well as the cost of drug treatment when calculatIng treatment costs Pskov also conSIdered
mpatIent costs The dIfference m the methods that the hospItals used to detenmne the cost of treatIng
pulmonary TB IS a lImItatIOn of the study

The pnces for antI-TB drugs prOVided by the Ryazan TB HospItal were used to calculate the drug cost of the
treatment of TB usmg two WHO treatment regtmens These were compared WIth the treatment regImen used
111 Ryazan (WIthout the cost of sanatonum treatment as the drugs used m sanatonum treatment were not
prOVided m the survey) The two WHO regtmens were chosen as examples of dIfferent but equally effectIve
regtmens, whIch could be used m areas WIth a greater than four percent drug-reSIstance to IsoDlazld

As shown m Table 7, the Ryazan regtmen IS more than tWIce as expensIve as WHO Regtrnen 1 and also more
expensIve than WHO Regtmen 2
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Table 7 Cost of Treatment of TB m Ryazan Compared to Cost of
Treatment Usmg WHO GUIdelInes

Imbal Phase Contmuabon Total Cost
Re2llllen Phase US$
WHO RegImen 1 2 aERHZ b 4RH 4869

WHO ReglDlen 2 2SRHZ 4 R3 H3c 8547

Ryazan RegImen 2 SRHE3 Z3
4H3 E3 Z3

11370
+2RHE3Z3

a) The number precedmg the first letter mdlcates the duratIOn m months of the phase of
treatment (Imtial and contmuation)

b) The drugs utIlized m WHO regimens are conventIOnally represented by the letters
H = Isomazld, R = nfamplcm, S = streptomycm, Z = pyrazmamtde E = ethambutol

c) The number followmg the letter represents the number of weekly doses If the regimen
IS mtermtttent
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Smce the Ryazan treatment schedule may also mclude two months of sanatonum treatment With two
unspecified drugs, and because the duratIOn of treatment IS usually nme to twelve months, the cost of drug
treatment m Ryazan IS slgmficantly greater than shown

In addition to the dIfferences m the umt pnces of the first-ltne antI-TB drugs, there IS a sIgmficant dlspanty
between the costs reported for the treatment of SIde effects, rangmg from US$55 III St Petersburg, to
US$123 80 m Novgorod, to US$390 m Pskov

The results of thts survey mdIcate the need for further study of both procurement practIces for TB drugs and
the financlallmpltcatIons of employmg vanous treatment regtmens



VII KEY FINDINGS

The key findmgs of the study of the five TB HOSpItalS are as follows

• Most of the treatment regImens descnbed last between twelve and eIghteen months The average treatment
duratlOn m the studIed oblasts IS long m companson wIth the accepted mternatIonal regImens, WhICh last
SIX to nrne months

• Testmg of SenSItIVIty to antI-TB drugs takes three months at all hOSpItalS except Novgorod TB HospItal
ThIS tIme frame IS very long, smce recent technology can provIde senSItIVIty results m 10 to 14 days

• There IS a mgh mCIdence of drug-resIstant TB m two of five hOSpItalS Pskov TB HOSpItal reported that
36 percent of patIents showed pnmary drug reSIstance and 54 percent acquIred reSIstance m the course of
therapy

• Twenty to thIrty percent of TB patIents at these five hOSpItalS were also treated rn TB sanatonums, a
practIce that IS not rnc1uded m mternatlOnally accepted gUldelrnes

• The use of a large number of drugs of questIonable efficacy to treat SIde effects IS a deVIatIon from
mtematIonal norms, and may rncrease morbIdIty, decrease patIent adherence, and rncrease treatment costs

• There are shortages ofOOt-hne antI-TB drugs m two of the five hOSpItalS Pskov TB HOSpItal expenenced
shortages of ethambutol and pyrazmarntde St Petersburg TB HOSpItal reported shortages of nfampIcm,
pyrazmamIde, and streptomycrn

• All hOSpItalS reported shortages of second-hne antI-TB drugs

• DespIte the fact that first-hne antI-TB drugs are manufactured rn RUSSIa, reported purchase pnces were
htgher than the IDA pnces for antI-TB drugs

• The cost of the TB drug treatment regImens m the Ryazan TB HOSpItal IS hIgher than the cost of WHO
recommended treatment regImens, when calculated usmg Ryazan purchase pnces



vm POTENTIAL AREAS FOR FURTHER INVESTIGATION

The findmgs of thIS prelunmary study mdicate several problems WIth the diagnOSIS and treatment of TB m
russIan hOSpItals that warrant further mvesnganon These mc1ude

• EvaluatIOn of the current treatment regtmens for TB m companson to mternanonally accepted norms

• The feasIbIhty of Implemennng more rapId methods of senSItIvIty testmg, such as the BACTEC or a
sundar method, In all TB hOSpItalS

• An assessment of the procurement and dIstnbutIOn of ann-TB drugs m RUSSIa m order to determme
why some TB hOSpItalS are expenencmg shortages of first-hne TB drugs

• Further study of the use of drugs of questIOnable efficacy to treat SIde effects

• The findmgs on procurement pnces mdicate that TB drugs could possIbly be purchased at lower pnces
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APPENDICES

AppendIx A QuestIons Asked of TB Hospitals

1 What methods are used to diagnose TB?

2 What are the common adverse drug reactIOns and what drugs are used to treat them?

3 What IS the cost of the drugs used to treat sIde effects?

4 How IS resIstance determmed? What are the methods used? What changes m therapy are made If drug
resIstance IS found?

5 How IS the efficacy of treatment momtored?

6 What IS the duratIon of mpatlent and outpatIent treatment courses?

7 What drugs and what regImens are used m treatIng actIve pulmonary TB? LIst each drug, dosage fonn,
dosage, frequency of admmIstratlOn, and length of treatment

8 What IS the average umt cost of each drug?

9 Have there been any problems WIth the antI-TB drug supply over the last 6-12 months? If so, whIch
drugs and what were the problems encountered?

10 What addItIonal drugs are used m the case of multIdrug-resIstant TB? What drug regImen IS used and
what IS the average cost of the regImen?

11 LIst any other drugs used as adjUnctIve therapy (e g, vItamms, hepatoprotectors, etc)
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AppendIX B Examples of WHO Recommended TB
Treatment Regnnens, With Costs

Imbal Phase (A) (B) Cost (US$) Contmuabon Cost(C) Total
Phase(A) (8) (US$) (US$)

1 2ERHZ 1930 4RH 1540 3470

2 2SRHZ 3260(d) 4R3H3 660 3920

3 2E3R3H3Z3 950 6TH 200 11 50

4 2 S3 R3 H3 Z3 1420(d) 6EH 1120 2540

5 2RHZ 1450 6TH 200 1650

6 2R3H3Z3 700 6EH 1120 1820

7 2SERHZJIERHZ 4640 (d) 5ERH 2720 7630

8 2 SERHZJl E3 R3 H3 Z3 2720 5E3R3H3 1460 4180

Adapted from WHO, Treatment of TuberculosIs GUIdelInes for NatIOnal Programmes

(a) The followmg letters conventIOnally represent the drugs utIhzed m these regImens
H =Isomazld, R =nfamplcm, S =streptomycm, Z =pyrazmaITIlde, T =thIOacetazone, E =ethambutol

(b) The number precedmg the first letter mdlcates the duratIOn m months of the phase of treatment (mltIal
and contmuatIon), the number that follows the letter represents the number of weekly doses If the
regimen IS mtenmttent

(c) Refers to the approximate drug cost of treatment for adults of more than 50 kg weight, calculated on the
baSIS of UNICEF 1996 pnce hst, mcludmg a handhng charge of 6%

(d) Includes the cost of water and disposable synnges for mJectIons
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AppendIX C Symptom-Based Approach to Adverse Effects of TB Drugs

SIde Effects Drug(s) Probably Management
ResponsIble

Mmor Contmue anti-TB drugs, check
drue dosaee

Anorexia, nausea, abdommal pam RIfampIcm GIve drugs last thmg at mght

Jomtpams PyrazmamIde Aspmn

Bummg sensatIon m the feet IsomazId Pyndoxme 100 mg daIly

Orange/red unne RIfampIcm Reassurance

Major Stop responsIble drug(s)

ItchIng of skIn, skIn rash Streptomycm Stop antI-TB drug

Deafness (no wax on auroscopy) Streptomycm Stop streptomycm, use ethambutol

DIzzmess (vertIgo and nystagmus) Streptomycm Stop streptomycm, use ethambutol

JaundIce (other causes excluded) Most antI-TB drugs Stop antI-TB drugs

VOIDltmg and confusIOn Suspect most antI-TB Stop antI-TB drugs
Suspect drug-mduced acute lIver drugs Urgent lIver functIOn tests and
faIlure prothrombm tIme

VIsualImpaIrment Ethambutol Stop ethambutol
(other causes excluded)

Shock, purpura, acute renal faIlure RIfampIcm Stop nfampIcm

Source WHO, Treatment of TuberculosIS GUIdelInes for NatIOnal Programmes
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AppendIxD 1

The Dzagnosls and Treatment ofTB In Five Russzan Hospaals

Drugs Used to Treat Side Effects at Moscow TB Hospital

Catee;ory Drue;
Central Nervous System Pyndoxme

Thiamme

GlutamIC aCId

Piracetam

Cardiovascular System "HypotensIve drugs"
HepatotoXIcity SIlIbmm
"Hepatoprotectants" EssentIal phospholIpIds and multlVltamIns

Silymann
Flumecmol
MethIOmne

Allergic Reactions Clemastme fumarate
Mebhydrolln
DIPhenhvdramIne hvdrochlonde
Promethazme hvdrochlonde
Chlorpromazme hydrochlonde

Gastromtestmal System Vicalm

MagneSIUm and alummum hydroXIdes

MetoclopramIde

''DesmtoXIcatIon Therapy" Dextrose
Polyvmvlpvrolldone

"Stunulatmg Tissue MetabolIsm" Extract aloes
SuspenSIOn placentae

LevamIsole

SodIUm nuclemate
MethylthIOuracIl
TuberculIn

"ResoIVlne; Drue;s" Hyaluromdase
"AntiOXIdants" VItamIn E

SodIUm thIOsulfate
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AppendIXD2 Drugs Used to Treat Side Effects at St Petersburg TB Hospital

27

Cateeory Dru~

Gastromtestmal MagnesIUm and alummum
hydroXIdes
VIcalm

"Enzymes"

HepatotoXicity SodIUm thIOsulfate 30%

PolyvmylpyrolIdone

EssentIal phospholIpIds and multIvItamms
PotaSSIUm orotate

EssentIal phospholIpIds

SIlIbmm
VestIbular and OtOtOXiC Polyvmylpyrohdone
Disturbances

Cmnanzme

Allergic ReactIons DIphenhydramme hydrochlonde 1%

DIphenhydramme hydrochlonde

Promethazme hydrochlonde 2 5%
AmmocaprOlc aCId 5%

Predmsolone
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AppendIxD3

The DiagnosIs and Treatment ofTB In Five Russian Hospitals

Drugs Used to Treat SIde Effects at Ryazan TB HOSpItal

Drug

AscorbmIc aCId

CalcIUm gluconate

CalcIUm chlonde

CalcIUm gluconate

Tnamcmolone

Predmsolone

HydrocortIsone

Dexamethasone

Dextran

Inosme

Inosme 2%

Fencarol

Essentlale (essentIal lIpIds, multtvltamms)

ColIbactenn

BactlsubtIl

Blphldumbactenn

Thmmme5%

Pyndoxme5%

Dextrose 40%

Dextrose 5%

NaCIO 9%

NaCIO 9%

Plroxlcam

Polyvmylpyrohdone
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AppendlXD4 Drugs Used to Treat Side Effects at Pskov TB Hospital
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Drug

Glutarmc aCId

Metoclopranude

Allahol (bIle, garhc extract, actIvated coal)

Mezym-forte (pancreatm, amylase, hpase,
proteases)
SIlymann

Diphenhydrarmne

ThIarmne

Pyndoxme

AscorbIC aCId

Inosme

SodIUm thIOsulfate

Ammophylhne

Essential phosphohpids and multIVItarmns

Essential phosphohpids
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AppendIXD5

The Dzagnosls and Treatment ofTB m Flve Russzan Hosmtals

Drugs Used to Treat SIde Effects at Novgorod TB HospItal

Drug

Pyndoxme

Chlorpromazme hydrochlonde

Predmsolone

Essential hplds, multIvitamms

SodIUm thiosulfate


