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ABSTRACT: Surveillance of tuberculosis treatinent pre-
scription in Jtaly. G.B. Mighiari, A. Spanevello, M. Ambrosett,
M. Neri and the Varese TB Study Group.

In industrialized countries, data en antituberculosis
treatment are scanty. The aim of this study was to describe
the tuberculosis (TB) treatment programme from diagno-
sis to drug intake in a model area of northern Haly, eval-
uating: 1) antiTB regimens prescribed and their adequacy;
2) dosage of drugs; 3) side-effects; and 4) drug resistance.

Individual daia on new TB cases from all the existing
heaith facilities of the area were collected by means of a
prospective surveillance system based on the systematic re-
view of original clinical forms. Regimens were classified as
adequate, potentially adequate and Inadeguate, based on
published recommendations. Data on drug dosage, side-
effects and drug resistance were analysed.

Out of 109 TB cases with regimen recorded on clini-

Keywords: Control, surveillance, treatment, tuberenlosis.

eal rccurds, 20.2% included more than four major drugs,
63.3% three drugs and 16.5% two drupgs. The regimens
were classified as 1.8% adequate, 85% potentially inade-
quate and 12.8% inadequate. The dosages prescr:bed
{mean+sp in mg-kg body weight-dayl) were: isoninzid:
6.8+2.7; rifampicin: 10.2+2.5; ethambutol: 21.3:4.5; strep- ;
tomycin: 17.4+4.0; and pyrazinamide: 15.2. Twelve per cent
of cases required treatment modification due fo side-effects. .
Resistance to one sinple drug was found in 9% of cases,
but no case with multidrug-resistant TD.

The description of the treatment programme revealed
that: 1) the majority of regimens are potentially adequate;
2) they are at a proper dosage; 3) the side-effects are in
agreement with the literature; and 4) drug-resistance rates
are low.
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The objective of the tuberculosis (TB) program-
mes is the elimination of TB by stopping the trans-
mission of tuberculosis infection, resulting in the
ultimate eradication of the disease {1, 2]. It can be
achieved through the rapid identification and effec-
tive treatment of infectious cases, without at the same
time creating resistance to the antimicrobials used
[1, 2]. Modern antiTB chemotherapy is based on the
principle of administering properly selected thera-
peutic regimens at the proper dosage for a sufficient
duration [3]. In Europe, data on drug prescription,
usage and side-effects are scanty {4, 5].

A study was started in a model area of north-
ern taly (the province of Varese) based on a surve-
itlance system (Varese Study System (VSS)) established
in 1992 [6] to describe the treatment programme
from diagnosis to drug intake under a public health
perspective. In pamculdr the following parameters

were evaluated: 1) antiTB regimens prescrlbed and

their adequacy; 2) dosage of drugs prescribed; 3)

side-effects; and 4) drug resistance.

| This study was partiolly supported by the Fund for Current Research, Ministy of Health, Italy, 1990,

Materials and methods

Background: the province of Varese

The Province of Varese is located in the Region -
Lombardia, north-western Italy, In 1992, according |
to the Provincial Statistical Office, its average pop- !
ulation was 807,345 inhabitants and the average num- |
ber of inhabitants per square kilometre was 673 [6]. -
The proportion of the population working was 45.5% :
and the mean annuat income for inhabitant US$16,250
[6].

Study design

The study was designed as a prospective sur-
veillance system, based on the systematic review of
original clinical forms of new TB cases.
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- Structure and information flow of the Varese sur-
. veillance system

. All the healthcare facilities available in the area
. surveyed agreed to participate in the surveillance
- assessment. A specifically designed "standard" sur-
- veillance form was proposed by the study co-ordi-
nator (GBM), discussed with the medical officers
operating in each healthcare facility and approved.
- The form was distributed to the medical officers in
- charge of each health unit (nine public health ser-
- vices, 10 hospitals and nine TB dispensaries). They
. were requested to complete the surveillance form for
- every new TB case diagnosed in 1992. Every month,
* the study co-ordinator visited each healthcare fac-
ility, reviewed the clinical records for each TB case
together with the officer in charge, and collected the
notification form. The 10 laboratories available in
the Province were regularly surveyed to countercheck
if at least all bacteriologically proven cases were en-
_rolled into the study. Data forms were stored in a
database at the co-ordinating centre, using Informix
SE DBMS (Powersoft, Concorde, MD, USA), runn-
~ ing on Compaq 486/25 PC (Compact Computer Co.,
Houston, TX, USA). The form consisted of 53 items,
¢ including demographic data and body weight (items
1-12), information on diagnosis [6] and treatment
management (items 13-23), and clinical data (items
24-40). The last section of the form (items 41-55)
investigated history of previous antiTB treatment,
regimen and dosage prescribed, side-effects and com-
pliance.

Statistical analysis

Duplicated cases, reports with mention of pre-
vious antiTB treatment, cases due to Mycobacteria
other than TB (MOTT) and cases receiving preven-
tive therapy were excluded from analysis [6]. Newly
notified cases were included if bacteriologically con-
firmed or when at least two diagnostic criteria were
met [6]. All the variables were expressed as mean+sp.
The dosage of drugs prescribed was analysed by de-
scriptive statistics and its distribution was evaluat-
ed for normality by Shapiro-Wilks' W-test. Data were
stratified by smear and culture at diagnosis (positive/
negative) and clinical form (pulmonary/extrapulmon-
ary). Expected and observed frequencies (qualitative
data) were compared by uncorrected Chi-squared
test, or Fisher exact test where appropriate. The mean
values of two different distributions of quantitative
variables were compared by Student's t-test for un-
paired data. A p-value of less than 0.05 was con-
sidered statistically significant. Statistical analysis
was performed with Statistical Package for the Social
Sciences (SPSS; Chicago, IL, USA) and Statgraphics
(version 6.0; Manugistics, Rockville, MD, USA) sta-
tistical packages.

Ethical considerations

The VSS protocol was approved by the Ethics
Committees of the participating centres. All but one

| -centre approved the nominal notification on-VSS forms -

to facilitate removal of duplicate reports. In the one
centre where nominal notification was not allowed,
only patients' initials were reported. In the co-ordi-
nating centre database, after duplicate removal, only
specific codes were left. In all feedback reports only
agpgregated data were presented.

Determination of antiTB regimens prescribed and
their adequacy

Regimens were reported on the surveillance form
as they appeared on the original clinical cards. In
addition to antiTB regimens, steroid adjunct thera-
py was recorded, if prescribed on the card. Regimens
were summarized according to the World Health
Organization (WHOQO) system [7]. In particular, the
following symbols were used for the five major
antiTB drugs: S = streptomyein; R = rifampicin; H =
isoniazid; Z = pyrazinamide; and E = ethambutol. The
following criteria were used to classify the regimens
prescribed: 1) number of drugs prescribed in the in-
tensive phase; 2) duration of the intensive phase;
and 3} drugs prescribed in the continuation phase.
Duration of the continuation phase and total dura-
tion of treatment were considered additional crite-
ria. Regimens were classified as adequate, potentially
adequate and inadequate, separaiely for smear-pos-
itive and smear-negative/extrapulmonary cases, using
as reference, recommended antiTB schemes [3, 7}
1) Smear-positive cases: A regimen was considered
"adequate” if it included at least H+R+Z for two
months (intensive phase) and H+R for 4 months
(continuation phase); "potentially adequate” if it in-
cluded three major drugs for 2 months (H+R+E,
H+R+S, R+5+F) and at least two major drugs for
4 months; and "inadequate” in the remaining cases
(e.g. fewer than three major diugs during the inten-
sive phase or total treatment duration <6 months).
2) Smear-negative/extrapulmonary cases: A regimen
was considered "adequate” if it included at least H+
R+Z for the intensive phase and H+R for the 2
months of the continuation phase; "potentially ade-
quate” if it included at least H+R for 4 months and
"inadequate” in the remaining cases (e.g. fewer than
two major drugs or total treatment duration <4
months).

Determination of the dosage of drugs prescribed

For each drug prescribed, the dosage was deter-
mined in mgkg body weight!.day! [4, 7, 8]. The
calculation was done when both body weight and
dose prescribed were specified in the clinical docu-
ments.

Evaluation of side-cffects

Side-effects were monitored based on the orig-
inal clinical records. They were classified according
to the published literature [9, 10]. Hepatitis, for the
purposes of this survey, was defined as biochemic-
ally confirmed jaundice, and abnormal liver function
as elevation of the serum alanine aminotransferase
(ALT) level to over five times the pretreatment level.-
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Evaluation of drug resistance

Drug-resistance data were collected by counter-
checking clinical records and laboratory reports [6]
and classified according to WHO/International Union
Against Tuberculosis and Lung Disease (IUATLD)
definitions [11]. Sensitivity tests were performed in
the 10 laboratories available in the study area, using
the absolute concentration method or the proportion
method. No standardization or external quality con-
trol on laboratory procedures was performed during
the survey.

Description of the treatment programine from diag-
nosis to drug intake

The description of the treatment programme was
done adopting, as conceptual framework, an input-
process-outcome evaluation, using as reference points
the principles of WHO and TUATLD {2, 12-14]. The
diagnostic delay was recorded, defined as the time
between the first awareness of symptoms of TB and
diagnosis in a healthcare facility.

. Resuls

Determination of antiTB regimens prescribed and
their adequacy

In 1992, 143 cases were detected by VSS. Twenty
two cases were removed from VSS (eight duplica-
tions, six MOTT and eight preventive therapy). Out
of 121 cases detected by VSS, 109 (90.1%) had their
regimen recorded in the clinical records and 12 were
transferred out without specifying the regimen pre-
scribed in the clinical documents. Twenty two regi-

mens (20.2%) included more than four major drugs
in the intensive phase, 69 regimens (63.3%) three drugs
and 18 (16.5%) two drugs (table 1). Out of 56 smear-
positive cases whose regimen was recorded, 1 (1.8%)
was prescribed adequate 47 (83.9%) potentially ade-
quate and 8 (14.3%) inadequate treatment. Out of
33 smear-negative/extrapulmonary cases whose reg-
imen was recorded, one (1.9%) was prescribed ade-
quate, 46 (86.8%) potentially adequate and six (11.3%})
inadequate treatment (p=0.89, uncorrected Chi-squa-
red test). Fixed-dose combination of H+R was pres-
cribed to 55 patients (45%}) and of H+E to five patients
(4%). Prednisolone was prescribed to 17 patients
(14%).

Determination of the dosage of drugs prescribed

The dosage by antiTB drug and its distribution
are summarized in table 2 and figure 1. The dosage
distribution of H and R fitted significantly the nor-
mal distribution (p<0.0001 and p=0.014; respectively,
Shapiro-Wilks' W-test). Prednisolone was prescribed
for a period of 2327 days at the total dose of 35+0.06

Table 1. — Drmug reglmens preser;bed in Varese prov:nc:e 1092
Regimen ' : SO N T .
. : 'Smear 'Culture'
Intensive Continuation Patients  positive positive duratson
phase* phase* Um0 m n “months
4-5 Drugs : RN S i
2 H+R+S+E+Z A4 HR$E L
2 H+R+5+E 22 H+R4E -
1 H+R+S5+E i 4—5 H4R+E
1 H+R+S4E U5 HHR O i
IHHR+S+E  ©. 5 H+R+E
2 H+R+E+Z :
3 Drugs® . .
1 H+R4S -
HAR4E -0
6 H+R+E
- H+R4Z -

2 R+S+E
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Fig. 1. — Doses of: a) iseniazid; b) rifumpicin; ¢} streptomycin; and d) ethambutod prescribed in the study area, : expecied normal.

Evaluation of side-effects

Adverse reactions were reported in 17 (14.0%)
of 121 cases. In 14 of them (11.6%) maodification
of treatment was required, stopping the drug in nine
cases (7.4%) and reducing its dosage in five cases

: (4.1%). The side-effecis observed were the follow-
- ing: hepatitis in nine cases (7.4%); abnormal liver
: function in five (4.1%); neurclogical disturbances in
two (who also had hepatitis); and ocular, haemato-
logical and cutaneous problems in one case.

- Evaluation of drug resistance

Sensitivity testing was performed in 44 new cul-
ture positive cases. Four cases (9%) had single drug
resistance, three to S and one to H. No case with com-
bined or multiple drug resistance was observed.

Description of the treatment programme

One hundred and fifteen cases out of 121 were
hospitalized (80 out of 88 pulmonary versus 27 out
of 33 extrapulmonary cases; p=0.16, uncorrected
Chi-squared test). The duration of hospitatization was
63.2£>7 1 d'iys Swmﬁcqntly longer for puEmondrv
; (57 3eST A versn: 318550, :w( GO, Student's
(-teat for unpaired dat 1) I e dlaﬂnostlc de]ay wis
70.3£70 days, without significant differences between
pulmonary and extrapulmonary cases (p=0.17). Five
cases died during hospitalization (4.1%), two from
TB and three from concomitant cancer. Three cases
(2.5%) were diagnosed by postmortem examination.
Data on treatment monitoring were available on 41
out of 60 smear-positive cases (68.3%) and 10 out
of 44 culture-positive patients (22.7%). Smear conv-
| ersion was as follows: after | month, 16 (39.0%); after

2 months, 33 (80.5%); after 3 months, 37 (90.2%);
and after 4 months, 41 patients (100%). Culture con-
version was observed in four patients after 1 month
and six patients after 2 months. Information on neg-
ative sputum performed at the end of the treatment
is available in 14 cases (duration of treatment: 5 mon-
ths in six cases ; 6 months in one; 7 months in one;
8 months iit two; 9 months in four). No clinical in-
formation was available on two patients (1.6%). They
were not notified, were detected by VSS by means
of laboratory registers and treated by private physi-
cians. Four cases were treated from the beginning
on an ambulatory basis. Since no centralized order
for drug procurement is available, all hospitals pur-
chased drugs directly from companies. All hospi-
talized patients received drugs from the hospital
pharmacy, and from local pharmacies after discharge.
Patients treated on an ambulatory basis received their
drugs from local pharmacies. Directly observed ther-
apy (DOT) (every pill swallowed under observation)
was ensured in all hospitals during admission, but
it was never provided after hospital discharge, self-
administered free-cost treatment being the standard
procedure.

Discussion

ihe To veaunent i nuu ik 154 OSIS (0 LhL!U i
intake in a model area. In particular we- 1) described
the regimens selected, observing that 1.8% were ade-
quate, 85.3% potentially adequate and 12.9% inad-
equate; 2) realized that the dosages prescribed met
the published recommendations; 3) evaluated the
side-effects requiring modification of the regimen
{11.6%); and 4) found resistance to one single drug
in 9% of cases and no case with multidrug-resistant

_TI8B.
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In most low-prevalence countries a complete TB
treatment programme is not yet implemented on a
routine basis, with the notable exception of the
Netherlands [4, 15]. In several studies, the treatment
programme was evaluated by means of questionn-
aires and notification data derived from routine sur-
veillance systems [9, 16]. In industrialized countries,
few studies based on the systematic review of all
original clinical records, are available in the litera-
ture [17, 18]. Due to the study design, it was also pos-
sible to obtain information on 45 cases (37%) not
notified by the official surveillance system [6]. Data
on smear conversion were available in 68% of smear-
positive cases and on cure in 23% of them. Due to
the varying accuracy in the original clinical records,
a lack of information was noticed concerning clin-
ical data [6]. For example, 12 patients were trans-
ferred to a specialized TB hospital outside the model
area immediately after diagnosis without mention-
ing the regimen prescribed, and in 21 clinical records
reporting the regimen prescribed, the body weight
was not recorded, as described in a previous study
performed in Ttaly [17].

The representativeness of the study design, which
presents possible limiting factors, deserves discus-
sion. The study area was small and not represen-
tative of the general Italian situation [19], but the
methodology may be applied easily in other areas
of the country. The results of our study indicate that
patients are hospitalized for the initial intensive phase
of treatment. Additional data on follow-up are not
complete enough to evaluate treatment outcomes, due
to the nonstandardized approach to treatment moni-
toring, and smear conversion rate is the only relia-
ble indicator. I Haly, as in other European countries,
the surveillance system is hampered by problems,
such as low coverage, limited validity of data and
diagnosis, and significant underreporting {6]. Since
in the country cohort analysis of treatment results is
not available, it is necessary to search for other solu-
tions to evaluate the treatment programme. Ad hoc
studies in model areas may be designed to evaluale
both the routine surveillance system and the treatmnent
programme. Towards the development of guidelines
for rapid review of national TB control programmes,
a comprehensive approach was recently suggested
by the WHO [14, 20]. Since most of the studies on
- programme effectiveness were unidimensional, a
multiple-method approach was proposed, based on
a range of components of the TB programme, indi-
cators used to represent these components, and meth-
ods used to measure these indicators {14]. In this
study, 15 components categorized in three groups,
and 33 indicators were proposed. The study is part
of the rapid evaluation method (REM), developed
by WHO, consisting of a set of observation- and
survey-based diagnostic activities, carried out main-
ly in health facilities, to identify operational prob-
lems and take managerial action within a few weeks
time [14, 20]. Although our study was organized as
a comprehensive surveillance system, it utilized in
the evaluation REM components {initial curative
care, case-holding, case-finding, policy, implementa-
1 tion, planning, evaluation) and indicators (diagnostic
profile, diagnostic delay, treatment regimens, length
of hogpitalization, outcome, notification rates, drugs).

A problem arose in the evaluation of the national
policy, sincé in 1992 no national guidelines were
available except on surveillance [5]. The resulis of the
present study stimulated the proposal of comprehen-
sive guidelines on TB control suitable nationwide,
including treatment standardization, which is presen-
tly under implementation at regional level [5, 21}

A recent study performed in Croatia found con-

sumption of S and Z to be approximately 10 times
lower than H, R and E, using the defined daily dose
(DDD = average maintenance dose of the drug rec-

ommended on its major indication) as a measure of

drug utilization [22]. Although antiTB drugs repre-
sent an almost ideal group of drugs for the measure-
menti of drug utilization using the DDD methadology,

we preferred a direct approach for our study. In fact, E

in Italy, R is often used for indications other than

TB and reliable data on drug cost are difficult to ob-
tain from hospital administrations. Furthermore, data |
obtained through DDD are less informative in eval- |

uation of the treatment programme because the dosage
is stated as an a priori hypothesis.

According to our study, 87.1% of patients were
prescribed a treatment classified as adequate or pot-
entially adequate. Inadequate treatment is due to
direct or indirect monotherapy [4]. Direct monother-
apy is a treatment with, or intake of, a combination

of drugs resulting in a minimal inhibitory concen- ;

tration (MIC) of only one drug for which the strain

concerned is sensitive. Inadequate treatment is con-

sidered to be mostly due to indirect monotherapy
[4]. Both direct and indirect monotherapy may be
doctor-, drug- or patient-related. In our study, doc-
tor-related monotherapy is mainly evaluated. In Italy,

only drugs of proven bicavailability are used, and ?

drug-related monotherapy is not a problem. We do
not have the possibility, al present, to prevent pati-

ent’s monotherapy since DOT is not 4 recommend- -
ed policy [5]. In spite of their common use (50% of |

cases were prescribed associations of R+H or H+E},

drug associations are not presently recommended in -

governmental documents and the H+R+Z triple com-
bination is not presently included in the list of essen-

tial drugs. To develop & correct approach to selection -
of drugs, regimens and dosage, fixed-dose combi- :

nations should be supporied by the national pro-
gramme and distributed directly from selected clintcal
units [6]. Two criteria used to classify regimens as
other than adequate, namely the limited duration of

the intensive phase (1 month: three regimens) and

the absence of a third drug in the same phase (11 re-.

gimens), should be discussed. All those regimens were
prescribed to smear-negative patients. Considering |
their sufficient duration (table 1), the absence of mul- .

tiple drug resistance and the accurate dosages, these
regimens have probably cured the patients. Moreover,

the nonstandardized approach to regimen selection |

is a serious problem to face. The regimen most {re-
quently prescribed (H+R+E, table 1) is not recom-

mended by any of the existing guidelines (8, 23, 24]. |

The finding of a low use of Z-containing regimens
is consistent with other surveys performed in ltaly
[17, 25). The importance of disseminating guidelines

~ at national level is evident. From this perspective,

regimens according to WHO guidelines represents a
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significant improvement [5]. Our results are also con-
sistent with those of the above-mentioned survey
reporting, in 1986, deviations from established thera-
peutic regimens in terms of drug selection (27%), dur-
ation (37%) and, less frequently, dosage (18%) [18].
Finally, 14% of TB cases are treated with corticostei-
oids in the model area and, according to the publish-
ed literature, their use does not appear justified [26].

Our study described the treatment programme
from prescription to drug intake. Based on our res-
ults we conclude as follows: 1) patients are treated
within public health services. Official guidelines, not
available when the study was performed, have been
proposed more recently and a process of regional
adoption is under implementation; 2) drugs are sup-
plied from hospital or local pharmacies. Drugs are
easily available, of proven bio-availability and no
specific control exists for the supply of drugs; and
3) compliance with treatment is not routinely prom-
oted outside follow-up visits. Treatment is cost-free
and not supervised. The fixed-dose triple combina-
tion is not available in the country.

According to the parameters evaluated (majori-
ty of regimens potentially adequate and at proper
dosage; side-effects in agreement with the literature
and low drug resistance rates) the treatment pro-
gramme in the study area, though not standardized,
is reasonably able to cure patients starting antituber-
culosis treatment. Since poor treatment engenders
drug resistance and chronic cases, resulting in increased
cost of cure and rehabilitation, standardization of
treatment and implementation of evaluation of treat-
ment outcomes on a routine basis must become pub-
lic health priorities at a national level.
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