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This study examines the use and quality of antimalarial drugs in the growing private sector of Viet Nam. The
practices of drug vendors (called altemative treatment providers (ATPs)) as well as their stocks and the
quality of drugs sold by them, and the local production and distribution of antimalarials were investigated.
Antimalarials were sold by the vast majority ofATPs, almost all the common antimalarials being available for
sale. The practices and indications for sale, however, varied. Underdosing for malaria was frequent in all
three provinces studied, and lack of knowledge of the appropriate regimen for cure was common among the
drug-sellers.

Samples of antimalarials were collected from ATP outlets in the three provinces, and the drugs were
assessed for their contents and expiry date by the Institute of Drug Quality Control in Hanoi. Of the 218
samples ofdrugs examined by the Institute, over96% met the quality requirements. However, a 10% sample
of these drugs were independently assessed by WHO and revealed a different picture: 70% of them failed
to meet the standard specifications required. There is therefore an urgent need to improve the capability and
monitoring procedures of bodies involved in assessing and regulating drugs in Viet Nam.

introduction
In most areas of Viet Nam, the private health serv-
ices are expanding and antimalarial drugs are being
produced and sold in this sector. Because of the
prevalence of malaria in the border areas with
China, Cambodia and the Lao People's Democratic
Republic, the movement of drugs across the frontier
for treatment of Plasmodium falciparum malaria is
commonplace. The unhindered production, sale, and
movement of drugs in these areas is of some concern
because of the possible effects of drug pressure lead-
ing to resistance.

A study was therefore designed to quantify the
sales and purchases of drugs through the private sec-
tor for the treatment of malaria throughout Viet
Nam. This information would indicate any differ-
ences between provinces, and give details on the
quality of the drugs being sold and bought. Poor
compliance with multidose antimalarials and poor
drug quality are two factors favouring the selection
of drug-resistant strains, yet these factors have not
been investigated in the country.

The objectives of the study were as follows:
- to quantify the volume of sales of different anti-

malarial drugs in different areas of the country-,
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- to establish the conditions and criteria for the
sale of antimalarial drugs;

- to observe whether the recommended prac-
tices in advising patients on drugs for self-
management of uncomplicated malaria were
being carried out; and

- to assess the contents of the various antimalarials
being sold.
Where local production of drugs was significant,

the objective of the study was to assess the quality of
the drugs on sale, and to establish the extent to which
improvements could be made in surveillance of drug
quality and production under good manufacturing
practice (GMP) standards.

Materials and methods
In Viet Nam, patients seeking medical advice or
desiring to purchase antimalarial drugs for self-
management of symptomatic malaria can go to one
of the following: private doctors who, in rural areas,
also sell drugs; private pharmacies, owned by phar-
macists trained at university level; government phar-
macies, often staffed by pharmacy assistants; or
private drug outlets owned by pharmacy assistants
who often buy their supplies from government phar-
macies. There are also a few itinerant retail drug-
sellers. Traditional healers generally do not sell
antimalarial drugs.

Three provinces were selected for the study:
Song Be Province in the south, Gia Lai Province in
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the central area (western highland), and Son La
Province in the north. In each province, the investi-
gation was carried out in two districts. The practices
of 20 alternative treatment providers (ATPs) in each
district were studied in regard to antimalarnal drug
quantities and differences, their quality, and the ad-
vice given to patients on self-treatment. The ATPs
included private doctors, private pharmacies, and
government and private drug outlets. When there
were more than 20 ATPs in a district, a random
sample of 20 was drawn and stratified by ATP
category. Within each category, a member of the
study team visited the ATP outlet and observed the
conditions of storage, handling and sale of antima-
larial drugs. Each vendor was questioned about the
following:

- the indications for prescribing the use of anti-
malarials and, specifically, the diagnostic algo-
rithm used to identify clinical malaria in a
patient;
the drugs normally prescribed (or advised to be
used) for treatment of malaria;

-the types of antimalarial drugs in stock;

- the source of the drugs being sold;

the extent to which the expiry date on the drug
packaging was noted;

- familiarity with government regulations and
treatment guidelines for malaria;

- familiarity with dose recommendations for each
of the artemisinin deriviatives;

- the paediatric dose regimens for quinine and dos-
ages for other regimens;

- the advice and treatment given for treatment
failures;

- referral practices in relation to treatment failures
and cases of severe malaria;

- knowledge and use of drug combinations for
treatment of malaria;

- training (and sources of information) for diagno-
sis and treatment of malaria;

- identification of training and information needs;
and

- willingness to pay for information and training.

Study encounters. At each of the 20 ATP outlets, a
member of the study team (posing as a patient) pre-
sented himself to the vendor as follows:

"I have had high fever since the day before yesterday;
sometimes it seems to go away, but it comes back even
worse. I took some aspirin earlier in the day. I need
some treatment"

The vendor was asked for treatment and advice
on management of the fever, and notes were taken
on:

- whether the ATP mentioned malaria - if ma-
laria was not mentioned, the researcher asked,
"Could it be malaria?";

- the doses and duration of treatment recom-
mended for each drug - if necessary, the re-
searcher asked, "How do I take the drug?"

- whether any other advice was given by the ven-
dor- "Is there anything else I need to do?"

The researcher then bought some of the drugs
recommended by the drug-seller. The conversation
and transaction were recorded afterwards on a form.

Sources and quality of drugs being sold. The study
also attempted to identify all sources of antimalarial
drugs. Samples of the drugs sold were taken for qual-
ity control (contents analysis) so that any deficien-
cies could be identified in the quality of drugs
produced locally and those that were imported. By
tracing back to the importer or producer, where
identified, the origin of the problem could be
explored. The object was to use the results to pro-
mote educational interventions, improve drug regu-
latory practices, and strengthen policy-making on
pharmaceuticals in general.

From the drug outlets identified, six were cho-
sen at random in each. province. At each of these
outlets, as many drug samples as possible of the fol-
lowing antimalarials (if in stock) were selected for
purchase: chloroquine, sulfadoxine-pyrimethanine,
primaquine, artemisinin, and artesunate. Although
the intention was to collect drugs in the manner de-
scribed above, samples were collected as follows: If
the vendor had enough drugs and easy access to
drugs, one sample of each drug was obtained from
each vendor. For example, 14 of the 42 vendors in
Song Be Province sold chloroquine, and 10 vendors
supplied one sample each. On the other hand, 16 of
the 42 vendors sold mefloquine but samples for
analysis could not be obtained. A total of 229 sam-
ples were obtained.

A contents analysis was carried out on the drug
samples obtained by the Institute of Drug Quality
Control (IDQC) in Hanoi. Chloroquine phosphate
tablets were analysed by the method described in the
British Pharmacopoeia, 1993, pp. 828-830; quinine
sulfate tablets, quinine dihydrochloride injections,
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and primaquine tablets were analysed by the meth-
ods described in the United States Pharrnacopeia,
1993, pp. 1447 and 1071-89; and artemisinin capsules
and artesunate tablets were analysed by the method
adopted by Viet Nam Ministry of Health. 1001/BYT/
QD, 9/9/92. If any quality deficiency was found which
was not associated with the drug expiry date or due
to poor storage in the pharmacy, an attempt was
made to identify the producer, importer or distribu-
tor in Viet Nam to see whether the problem was
related to storage at intermediate level. or whether it
was associated with non-GMP production. An in-
spection of 12 facilities was carried out by pharma-
ceutical inspectors to assess the conditions of
production, storage and packing.

A 10% sample of the drugs was collected for
independent quality control analysis, which was car-
ried out at the Centre for Drug Research, Universiti
Sains Malaysia, in Penang, Malaysia.

Results
Table 1 shows that 96% of the private doctors and
drug-sellers in the provinces of Song Be, Gia Lai and

Son La had antimalarial drugs for sale; 66.6% of
them in Song Be, 80.9% in Gia Lai, and 31.7% in Son
La had potent antimalarial drugs (such as artemi-
sinin, artesunate and mefloquine) for sale.

Table 2 shows the various antimalarial drugs
sold in Song Be, Gia Lai and Son La provinces.
Chloroquine injection, Fansimef, Fansidar injection,
and halofantrine were rarely sold, but potent anti-
malarials like artemisinin, artesunate, mefloquine
and oral Fansidar were commonly sold.

The main source of antimalarial drugs appears
to differ. For example, in Song Be and Gia Lai prov-
inces, the majority of private doctors and drug-
sellers bought antimalarial drugs in the free market
and not from government pharmaceutical companies
(Table 3); the reverse was true in Son La province.
The selling prices of four antimalarial drugs in the
three provinces, compared with their recommended
selling prices, are given in Table 4.

A large proportion of drug-sellers (average
86%) noted the expiry dates of the drugs; anti-
malarials were sold according to the doctor's pre-
scription but also on demand (Table 5). In Gia
Lai province these drugs were sold slightly more on

Table 1: Number of treatment providers selling antimalarial drugs in the three
provinces

No. of providers with:

No. of treatment Antimalarials Chloroquine Potent
Province providers available available antimaladals
Song Be 42 41 14 28
Gia Lai 42 39 15 34
Son La 41 40 19 13

Total 125 120 (96%f') 48 75

Table 2: Number of treatment providers selling specific antimalarial drugs in the three provinces

Antimalarial Song Be (n = 42) Gia Lai (n = 42) Son La (n = 41) Total (n = 125)

Chloroquine tabs 14 15 19 29
Chloroquine injec. 0 1 0 1
Fansidar tabs 24 27 12 55
Fansidar injec. 0 4 0 5
Sulfadoxine-pyrimethamine 2 4 21 6

(25mg + 500 mg) tabs
Primaquine tabs 1 6 7 7
Quinine sulfate tabs 28 14 11 43
Quinine dihydrochlorde injec. 6 10 7 16
Artemisinin tabs 12 14 13 26
Artesunate tabs 35 35 10 69
Artesunate injec. 16 12 6 28
Mefloquine tabs 16 1 1 10 28
Fansimef tabs 1 2 2 3
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Table 3: Sources of antimalarial.drugs, according to Interviews with drug-
sellers in the three provinces

No. buying from state No. buying from
Province No. of sellers interviewed pharmaceutical companies the free market

Song Be 42 17 (40.5)a 25 (59.5)
Gia Lai 42 9 (21.4) 33 (78.6)
Son La 41 23 (56.1) 18 (43.9)

Total 125 49 76

, Figures in parentheses are percentages.

Table 4: Standard prices (US cents) and selling prices of antimalarials In the
three provinces

Standard price. Song Be Gia Lai Son La

Artemisinin 9 cents 13 cents 15 cents 15 cents
Artesunate 6 cents 9 cents 9 cents 14 cents
Quinine 2.7 cents 1 cent 2.7 cents 3 cents
Suffadoxine-pyrimethamine 1 cent 6 cents 1 cent 9 cents

n All prices converted at 11 640 dong = US$ 1.00.

Table 5: Performance of drug-sellers in the three provinces, according to their responses at interviewa

Song Be (n = 42) Gia Lai (n = 42) Son La (n = 41)

Drugs sold on prescription only 37 (53.6)b 34 (65.3) 26 (53.0)
Drugs sold on customers demand only 32 (46.4) 18 (34.6) 23 (47.0)

Expiry dates of drugs in stock noted 35 (83.3) 38 (90.5) 32 (78)
Treatment guidelines given to customers 40 (95.2) 39 (92.9) 38 (92.7)
Treatment guidelines given according to age of patient 40 (95.2) 37 (88.1) 37 (90.2)
Antimalarial recommended by the drug-seller 5 (11.9) 2 (4.8) 11 (26.8)
Combination of two antimalarials given 33 (78.6) 18 (42.9) 20 (48.8)
Combination of an antimalarial and an antibiotic given 18 (42.9) 21 (50) 18 (43.9)
a Not all drug-sellers responded to each question.
b Figures in parentheses are percentages.

prescription than on customer's demand, compared
with the other provinces.

Table 6 shows that the frequency of wrong dos-
ages was often very high. The rates were not signifi-
cantly different between Gia Lai and Song Be
provinces (P = 0.77 and 0.64, respectively).

If patients did not feel better after treatment
with antimalarials bought from a drug-seller, they
usually returned to the drug-seller for advice (Table
7). Referral of the patient to a doctor or a hospital
was more common than advice to change to another
antimalarial drug (Table 7).

When a member of the study team (posing as a
patient) sought advice from a drug-seller, the extent

of the sellers' knowledge about malaria was indi-
cated by their responses. The great majority knew
that malaria was diagnosed by presence of a combi-
nation of fever, chills and sweating; the association of
malaria with a mosquito and familiarity with micro-
scopic diagnosis was more common in Song Be and
Son La provinces than in Gia Lai (Table 8). Some
drug-sellers thought that malaria was caused by dirty
water.

Table 9 suggests that in Son La Province in the
north of Viet Nam, where drug resistance of P.
falciparum is not high, the antimalarials commonly
used were Fansidar, quinine and artemisinin. In
Song Be and Gia Lai Provinces, where the resistance
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Table 6: Frequency of correct and wrong dosages, based on responses at
interview

Artemisinin dosage Quinine dosage for
for adults children <5 years

Province No. of interviews Correct Wrong Correct Wrong

Song Be 42 8 (19)- 33 (81) 3 (7.1) 23 (54.7)
Gia Lai 42 7 (16.7) 21 (83.3) 2 (4.7) 15 (37.5)
Son La 41 16 (39) 9 (23) 0 12 (29)

Total 125 36 (28.8) 63 (50) 5 (5.5) 50 (41)

a Figures in parentheses are percentages.

Table 7: Frequency of four types of advice given by drug-sellers In the three
provinces

Change to other Increase the dose Replace Refer to
Province antimalarials of antimalarials by antibiotics a doctor

Song Be (n = 42) 16 (38.9)' 2 (4.7) 5 (12) 31 (74)
Gia Lai (n= 42) 14 (34.1) 0 2 (4.7) 32 (76.1)
Son La (n = 41) 5 (12.5) 1 (2.5) 1 (2.5) 37 (90)
a Figures in parentheses are percentages.

Table 8: Knowledge of malaria among drug-sellers in the three provinces

Knew that fever, chills Knew the vector Knew of the need to
Province and sweating = malaria was a mosquito diagnose by microscopy

Song Be (n = 42) 40 (95.2)' 39 (92.9) 41 (97.6)
Gia Lai (n = 42) 35 (83.3) 32 (76.2) 35 (83.3)
Son La (n = 41) 36 (87.8) 40 (97.6) 39 (95.1)

a Figures in parentheses are percentages.

Table 9: Frequency of prescription of various antimalarial drugs in the three provinces

Locally produced sulfadoxine-
Province Chloroquine Fansidar pyrmethamine Artemisinin Artesunate Quinine Metloquine Total

Son La 3 17 9 13 3 10 0 55
Gia La! 1 0 0 0 12 1 0 14
Song Be 2 9 0 1 27 6 1 46

Total 6 26 9 14 42 17 1 115

of P. falciparum to chloroquine and Fansidar is much
higher, artesunate and sometimes quinine were com-
monly used for uncomplicated malaria. With regard
to the duration of treatment recommended by the
sellers, 47 of them were asked how many davs qui-
nine should be used in children; 40% said for 1 day,
12% for 3 days, 19% for 5 days, and 3'°.% for 7 days.

The number of private doctors and drug-sellers
who had the current treatment guidelines for malaria

was low (53.6% on average in all areas) (Table 10).
The number who had prior training on diagnosis and
treatment of malaria was also very low (40% on
average), which may account for their poor knowl-
edge about the correct dosage of drugs (see Table 6).

A 10% sample of antimalarial drugs was inde-
pendently double-checked, at the request of WHO,
by the Analytical Laboratory of the Universiti Sains
Malaysia. To coordinate the testing methods and the
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Table 10: Characteristics of private doctors and drug-sellers conceming training and guidelines for diagnosis and
treatment of malaria

Characterstics of sellers at the drug outlet Song Be (n = 42) Gia Lai (n = 42) Son La (n = 41)

No. who had guideline documents for treatment of malaria 28 (66.7) 23 (54.8) 16 (39.0)
No. who had prior training on diagnosis and treatment of malaria 21 (50.0) 17 (40.5) 12 (29.3)
No. who felt they needed training 41 (97.6) 35 (83.3) 40 (97.6)
No. who felt they needed guidelines for treatment of malaria 41 (97.6) 38 (90.5) 40 (97.6)
No. willing to pay for treatment guidelines and training 41 (97.6) 38 (90.5) 40 (97.6)

a Figures in parentheses are percentages.

Table 11: Antimalarial drugs produced locally and Imported

Manufacturer
In Viet Nam Drugs produced Drugs distributed Drugs Imported

Mediplantex, Hanoi Artemisinin
Artesunate
SR2 (Fansidar)
Chloroquine
Quinine
Primaquine

Central Pharmaceutical Quinine sulfate Chloroquine phosphate (distribution Artesunate for i.v. injection
Enterprise (CPE) to CPE2) Quinine chlorhydrate for injection
No. 1, Hanoi Quinine sulfate (to CPE1 & CPE2) Quinine sulfate (Italy)

Primaquine phosphate (to CPE2) Chloroquine amp. 200mg (France)
Fansidar (to CPE24) Chloroquine diphosphate tabs (Hungary)

Mecophar and Chloroquine tabs Distribution to free market
Mecopharrnar, Quinine sulfate tabs
Hanoi Artemisinin caps

Fansidar tabs
Artesunate tabs, 50 mg

Pharmaceutical Quinine chlorhydrate amp. Distribution to CPE3
Enterprse, Da Nang Primaquine tabs

Quinoserum amp.

Central Pharmaceutical As requested by the
Enterprise No. 2, National Malaria Control
Hanoi Project

control indicators, a consultant for the Analytical
Laboratory visited Viet Nam and a staff member of
the Hanoi Institute of Drug Quality Control went to
the Analytical Laboratory in Malaysia for training.

The assessment by the Institute of Drug Quality
Control showed that 3.2% of the samples failed a
quantitative analysis and 0.4% failed the qualitative
analysis. Of the total number of samples collected,
one quarter had passed the expiry date. When as-
sessed by type of antimalarial, 4.3% of the samples
failed the analysis for artemisinin, 3.3% failed
for chloroquine, 50% failed for primaquine, 2.1%
failed for quinine sulfate, and 10% failed for
pyremethamine. In the assessment of the samples
on behalf of WHO, 70%. of samples did not satisfy
the contents specification by standards in the British
Pharmacopoeia; 71% of the quinine sulfate samples

and 50% of the chloroquine samples also failed.
The only sulfadoxine sample met the required
specification.

The study team visited six local manufacturers
of antimalarial drugs; three were in Hanoi, one in Da
Nang, and two in Ho Chi Minh City. Table 11 shows
the antimalarials produced and distributed locally,
and those that are imported.

Discussion
While medical care in the public sector of Viet Nam
is provided free, lack of resources and the large dis-
tances within the country present problems of access
to government health services, including free treat-
ment, especially for the poor people who live in the
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malaria-endemic rural areas. In 1991, the country
had the largest numbers of cases and deaths from
malaria on record - 4646 deaths, 31741 cases of
severe falciparum malaria, and 1072507 cases of
symptomatic malaria. By 1992 these numbers fell
by 44%. In 1997, there were verv few cases and
deaths from severe malaria in any part of the
country.

To establish that this decline in malaria ende-
micity was due to a single factor without proof from
a controlled study is now difficult. However, to deal
with increasing deaths from malaria, the country
mobilized an enterprising and hardworking private
sector to grow Artemlisia annua, the plant raw ma-
terial for the fastest-acting antimalarials known to
date, and began producing tablets and supposi-
tories of artemisinin and artesunate. By 1993, the
artemisinins could be bought at most drug stores
throughout the country, including places accessible
to patients with malaria. Although many other
changes were taking place in Viet Nam, it cannot be
a coincidence that the wide availability of antimalar-
ial drugs was accompanied by a decline in malaria.

Local production of antimalarial drugs, their
distribution through a network of suppliers, and
their sale at a very low price enabled people in
malaria transmiission areas to consult private drug
sellers and pharmacies when they or their children
became ill. All drugs produced in Viet Nam or im-
ported from China and other countries are sold in
the private sector, except those produced by Central
Pharmaceutical Enterprise No. 2 which supplies the
National Malaria Control Project and provides drugs
free in the public health sector.

The development of a young, competitive
pharmaceutical industnr in Viet Nam is directlv
linked to a reduction in the numbers of deaths and
severe episodes of malaria. At the same time, the
habits developed over the past 5 years both by
vendors and by buyers are not always favourable.
For example, preparations are often purchased
without a prescription and on demand, with buyers
rarely following instructions on the label. Drug-
sellers have little or no training, their primary aim
being to make a sale. Owing to poor knowledge of
correct treatment schedules, only 30°% of drug-
sellers recommended the full treatment course Nwith
quinine.

Of the 10% sample of drugs in the studv that
were independently assessed on behalf of WHO,
70% were found to be substandard, compared NNith
3.2% as assessed by the local quality control regula-
tory body. The latter consequently needs support to
improve its performance by improvements in equip-
ment, staffing, and training to carry out the analyses
correctly.

In general, the pharmaceutical industry,
through intensive research and marketing, profits
from the development of medicines to cure or miti-
gate pain. Drug regulatory bodies are a public re-
sponse to curb the excesses of the pharmaceutical
industrv and to independently assess the value of
new formulations and monitor their efficacy, safety
and use in man. Meeting regulations is expensive. It
is ironic that effective antimalarials for the treatment
of severe and complicated cases have emerged
not from the developed countries but from less regu-
lated pharmaceutical industries with a stronger
financial incentive to develop antimalarial drugs.
There is, of course, a balance between increasing
the costs of drug development through tighter regu-
lation and protecting the public through stricter
controls. At present, the balance shows that Viet
Nam is advancing in the battle against malaria, but it
has yet to win in regulating the pharmaceutical in-
dustrv which has mushroomed during the past five
years.
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Resume
Utilisation et qualite des antipaludiques
dans le secteur prive au Viet Nam
Cette etude examine l'utilisation et la qualite des
antipaludiques disponibles dans le secteur prive du
Viet Nam, actuellement en expansion. Nous avons
etudie les pratiques des vendeurs de medicaments
(appel6s ici "autres fournisseurs de traitements"
ou ATP), leurs stocks et la qualite des medicaments
vendus, ainsi que la production et la distribution
locales d'antipaludiques. La grande majorite des
ATP proposaient a la vente presque toute la
gamme des antipaludiques courants. Les pratiques
de vente et le conseil aux malades etaient
cependant varables. Dans les trois provinces
etudi6es, le sous-dosage th6rapeutique etait
fr6quent, et le manque de connaissances de la
posologie curative appropriee etait repandu parmi
les vendeurs.
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Des echantillons d'antipaludiques ont 6te
collect6s chez divers vendeurs des trois provinces,
et leur composition ainsi que leur date *de
p6remption ont 6t6 v6rifiees par l'lnstitut de controle
de la qualit6 des m6dicaments & Hanoi. Sur les
218 6chantillons examines par cet institut, plus de
96% 6taient conformes aux normes de qualite.
Cependant, un echantillon de 10% de ces
medicaments a fait l'objet d'une evaluation ind6-
pendante par l'OMS, avec des resultats differents,
puisque 70% des m6dicaments test6s ne repon-
daient pas aux normes. 11 est donc urgent
d'ameliorer les moyens et les proc6dures de sur-
veillance de la quait6 au sein des organismes de

contr6le et de reglementation pharmaceutiques au
Viet Nam.
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