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TABLE. Summary of 21 international drug-price comparison studies that met the study criteria and were accepted for review, 2009

Economic
First author Countries Objectives and Drugs Generic or parameters
(reference) Year compared general methods compared brand name and units used Conclusions

Andersson (1)

Baht (33)

Cameron (17)

1993

2006

2009

Austria, Belgium, Fin-
land, France, Germany,
Great Britain, Greece,
Italy, Netherlands, Portu-
gal, Spain, Sweden,
Switzerland, Turkey

Australia, Austria, Bel-
gium, Canada, Denmark,
Finland, France, Ger-
many, Iceland, Ireland,
Italy, Luxembourg,
Netherlands, New
Zealand, Norway, Portu-
gal, Spain, Sweden,
Switzerland, United King-
dom, United States

n = the different loca-
tions studied within the
nation

Armenia, Brazil,
Cameroon, Chad, China
(n = 2), El Salvador,

To provide awareness
and examples on how to
conduct an international
drug price comparison.

In addition to the coun-
tries compared the re-
searcher used the nine
countries within the
European Community
(EC-9) average prices to
compare the countries.

The author used ex-
manufacturer, wholesale,
and retail (no VAT and
VAT) prices.

To estimate the optimal
pharmaceutical con-
sumption based on
prices and per capita
expenditure.

The researcher did not
state what type of price
was used within the
study.

To calculate the differ-
ence between brand
name prices and the low-
est priced generic drug
in the private sector be-
tween India, low income
countries, lower-middle

Not stated

Not stated

Salbutamol (0.1mg
dose inhaler), captopril
(25mg capsule/tablet),
ciprofloxacin (500mg
capsule/tablet),
amitriptyline (25mg
capsule/tablet),

Not stated

Not stated

Both

Price Index
adjusted for
United States
dollars (USD)
exchange rate 

Price ratios
based on the
1993 USD
exchange rate
or based on
gross domestic
product (GDP)
purchasing
power parity
(PPP) in USD

Price ratios 

Using the 1989 USD
exchange rate: Turkey 
had the lowest prices ex-
manufacturer, wholesaler,
and retailer (both no value-
added taxes [VAT] and
VAT), Sweden had 
the highest prices ex-
manufacturer, and the
Netherlands had the
highest prices from the
wholesaler, retailer (both
no VAT and VAT).

When using the exchange
rates, Switzerland had the
highest prices (United
States second highest),
while Spain had the lowest
prices (Italy second
lowest).

Using the 1993 GDP PPP
in USD, United States had
the highest prices (Canada
second highest), while
France had the lowest
prices (Spain second
lowest.

India, which is considered
a low income country in
that comparison, had the
lowest average price differ-
ence and the lowest varia-
tion in prices among the 7
samples collected. Lower-
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Cameron—
(continued)

Cohen (9)

Danzon (5)

2006

2008

Ethiopia, Fiji, Ghana,
India (n = 7), Indonesia,
Jordan, Kazakhstan,
Kenya, Kuwait, Kyrgyzs-
tan, Lebanon, Malaysia,
Mali, Mongolia, Morocco,
Nigeria, Pakistan, Peru,
Philippines, South Africa,
Sri Lanka, Sudan (n = 3),
Syria, Tajikistan, Tanza-
nia, Tunisia, Uganda,
United Arab Emirates,
Uzbekistan, Yemen

The paper also exam-
ined differences in geo-
graphic areas including:
Africa, Americas, East-
ern Mediterranean, Eu-
rope, Southeast Asia,
Western Pacific

France, Netherlands,
United Kingdom, 
United States

Australia, Brazil,
Canada, Chile, France,
Germany, Italy, Japan,
Mexico, Spain, United
Kingdom, United States

income countries, and
upper-middle income
countries.

To compare the afford-
ability of the basket of
drugs by using the num-
ber of days wages
needed to purchase a
course of treatment.

The researchers used
ex-works prices (does
not include insurance
and freight costs)

To examine patient ac-
cess to pharmaceuticals.
Percentage of out-of-
pocket spending on
drugs was used as a
price indicator.

Did not state what type
of price was used within
the study.

To compare pharmaceu-
tical spending, availabil-
ity, use, and prices in
2005.

The researchers used
both manufacturing and
retail prices in separate
data comparisons

omeprazole (20mg
capsule/tablet),
ranitidine (150mg
capsule/tablet),
acyclovir (200mg
capsule/tablet),
glibenclamide (5mg
capsule/tablet),
amoxicillin (250mg
capsule/tablet),
ceftriaxone (1 g/vial
injection), co-
trimoxazole (8+40
mg/mL suspension),
fluoxetine (20mg
capsule/tablet),
hydrochlorothiazide
(25mg capsule/tablet),
atenolol (50mg
capsule/tablet),
beclomethasone
(0.05mg/dose inhaler)

Not stated

Not stated

Not stated

Generic vs.
brand name
(single
source and
multi source)

Percentage 
of disposable
income

Index adjusted
for PPP using
manufacturer
and retail
prices in sepa-
rate data com-
parisons

Index normal-
ized by GDP
per capita
using manufac-
turing prices

middle income countries
had the largest difference
in prices as well as largest
variation for the price dif-
ferences within this cate-
gory of countries.

The highest on average
number of days wages
needed to purchase drugs
was in Europe and Africa,
while the lowest was in the
Western Pacific and
Southeast Asia.

Listed from the highest to
lowest drug prices, repre-
sented by the percentage
of out-of-pocket spending
on drugs: the United
States, France, the United
Kingdom, and the
Netherlands.

The United States had the
highest prices when the
index was adjusted for
PPP for brand name single
source drugs and the sec-
ond highest in multi source
(highest being Brazil) but it
had the lowest generic
prices. France had the low-
est brand name multi
source prices and Italy had
the lowest brand name sin-
gle source prices. Mexico
had the highest generic
prices.

When the manufacturer
prices are normalized by
income, low income coun-
tries, such as Brazil, Chile,
and Mexico, are more ex-
pensive relative to high in-
come countries. Australia
had the cheapest prices,
while Mexico had the most
expensive.
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Rev Panam Salud Publica 29(1), 2011 3

Machado et al. • International drug price comparisons Supplementary material

TABLE. Continued

Economic
First author Countries Objectives and Drugs Generic or parameters
(reference) Year compared general methods compared brand name and units used Conclusions

Danzon (7) 

Ford (10)

Gelders (34)

2006

2007

2006

Australia, Canada,
France, Germany, Italy,
Japan, Mexico, Spain,
United Kingdom, United
States

Brazil and Thailand

Africa—Cameroon,
Chad, Ghana, Kenya,
Mali, South Africa/
KwaZulu-Natal, Uganda

Eastern Mediterranean—
Jordan, Kuwait,
Lebanon, Morocco

Eastern Europe—
Armenia, Kazakhstan,
Tajikistan

South America—Brazil,
Peru

South-East Asia—India,
Indonesia, Sri Lanka

Western Pacific—China,
Fiji, Malaysia, Mongolia,
Philippines

To present evidence 
on prices in
biopharmaceuticals.
The researcher did not
state what type of price
was used within the
study.

To examine strategies to
improve access to anti-
retroviral drugs in both
countries, while display-
ing the rising drug prices
in 2003–2006.

The study used manu-
facturer prices.

To compare affordability
in days’ wages per per-
son in 2005.

International reference
prices (IRP) were col-
lected from the Interna-
tional Drug Price Indica-
tor Guide and were
procurement prices
(prices that government
and other purchasers
pay to procure medi-
cines). Median price
ratios (MPR) are calcu-
lated by dividing the me-
dian price by the IRP.

The study used private
sector and public sector
retail and procurement
prices all in separate
data comparisons.

Basket of anti-
neoplastics, blood
products, vaccines,
insulins, anti-
rheumatics, growth
hormones, other
biologic classes

Efavirenz, tenofovir,
lopinavir/ritonavir,
nelfinavir, nevirapine,
zidovudine/lamivudine,
didanosine

Chronic disease
medicines: omeprazole
(20mg), ranitidine
(150mg), beclo-
methasone (50
µg/dose), salbutamol
(0.1mg/dose),
amoxicillin (250mg),
ceftriaxone (1g),
ciprofloxacin (500mg),
co-trimoxazole (8 +
40mg/mL) amitriptyline
(25mg) fluoxetine
(20mg), glibenclamide
(5mg), metformin
(500mg), carba-
mazepine (200mg),
phenytoin (100mg),
fluconazole (200mg),
atenolol (50mg),
captopril (25mg),
hydrochlorothiazide
(25mg), losartan
(50mg), nifedipine
retard (20mg),
diclofenac (25mg),
artesunate (100mg),
pyrimethamine with
sulfadoxine (500
+25mg), fluphenazine
decanoate (25mg/mL),
acyclovir (200mg),
indinavir (400mg),
nevirapine (200mg),
zidovudine (100mg),
diazepam (5mg),
lovastatin (20mg)

Not stated

Generic and
Brand name

Both

Price index ad-
justed for PPPs 
(USD) as well
as adjusted for
income.

USD exchange
rate 

Prices were
compared
using IRPs 
and MPRs. 
Prices were in
USD and com-
pared using
wages per
person.

The United States had the
highest prices and Spain
had the lowest prices when
the prices were adjusted
for PPPs. When the index
was adjusted by income,
the United States had the
lowest prices and Mexico
had the highest prices.

Generally, prices are much
higher for brand name
drugs compared to generic
drugs. Pharmaceuticals
were sometimes over
100% more expensive. For
example, the price for
efavirenz in Brazil was
260% higher than in Thai-
land in 2006.

For most cases, Thailand
had close to the best inter-
national price for drugs.

The results varied signifi-
cantly between each drug
when compared interna-
tionally. Generally, Chad,
Ghana, Indonesia, Chad,
Lebanon, Peru, Philip-
pines, and Tajikistan all
had poor affordability for all
the drugs that were as-
sessed for those countries,
while Brazil, Fiji, India, Sri
Lanka, and Uganda had
relatively affordable drugs
compared to the rest of 
the nations. 
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Mrazek (11)

Nobrega (12)

Nunn (35)

2002

2007

2007

Austria, Belgium, Den-
mark, Finland, France,
Germany, Greece, Ire-
land, Italy, Luxembourg,
Netherlands, Portugal,
Spain, Sweden, United
Kingdom

Brazil and Sweden

Brazil vs. other develop-
ing countries (subdivided
into middle-income and
low-income)

To compare drug price
regulation methods in
countries within the Eu-
ropean Union in terms of
pharmaceutical expendi-
tures and prices

To compare retail prices
of essential drugs in the
private sector compared
to Sweden.

The researcher used
retail prices for the
comparison

To compare antiretroviral
drug prices to other low-
and middle-income
countries.

Brazil prices do not
include shipping, insur-
ance, or government
taxes. In addition, devel-
oping countries prices
include transactions for
antiretrovirals; do not
include transportation,
freight, and insurance
charges.

Not stated

Morphine tablet
(10mg), acyclovir tablet
(200mg), metformin
cloridrate tablet
(500mg/850mg),
levothyroxine tablet 
(50μg ), methyldopa
tablet (250mg),
methotrexate tablet
(2.5mg), furosemide
injectable solution
(10mg/mL),
nortriptyline tablet
(10mg), cisplatinum
injectable solution
(25mg), amphotericin
B injectable solution
(50mg), isoflurane
inhalation fluid,
tamoxifen tablet
(20mg), streptokinase
injectable solution
250,000 international
units (IU), metronizadol
vaginal cream 5%,
paracetamol tablet
(500mg), dopamine
injectable solution
(5mg), cephazolin
ampoule (1g),
paracetamol oral
solution (200mg/mL),
medroxyprogesterone
tablet (5mg), cyclop-
hosphamide injectable
solution (200mg)

Antiretroviral drugs—
lamivudine (150mg),
zidovudine (3x100mg
(Brazil only) or
300mg), stavudine
(30mg), didanosine
(100mg), didanosine
(25mg), didanosine
enteric coated
capsules (250mg),
didanosine enteric
coated capsules
(400mg), 
zidovudine (300mg) +
lamivudine (150mg),
abacavir (300mg),
efavirenz (200mg),
efavirenz (600mg),
nevirapine (200mg),
tenofovir (300mg),

Both

Generic

Generic

Index adjusted
for PPP using
ex-manufacturer
prices

Price ratio 

Prices were in
per patient per
year, adjusted
for USD.

In 1989 and 1998 France,
Greece, and Spain had
consistently lower prices,
while Sweden, Portugal,
and United Kingdom had
consistently higher prices.

Brazil had higher retail
prices compared to Swe-
den. Cyclophosphamide
had the largest difference
in prices, while morphine,
aciclovir, and metformin
had the smallest price
differences.

Prices for some drugs
were two to four times
higher in Brazil compared
to other developing coun-
tries, especially middle-
income countries.

(continued)
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Nunn—
(continued)

Palmer
D’Angelo
Consulting Inc.
(36)

Patented
Medicine Prices
Review Board
(32)

2002

2008

Canada and the United
States

Canada, France,
Germany, Italy, 
Sweden, Switzerland,
United Kingdom, 
United States

To compare prices of top
selling generic drugs in
Canada with prices for
similar generic drugs in
the US.

The average prices were
broken down into differ-
ent weighted averages.

The researcher did not
state what type of price
was used within the
study.

To compare Canadian
prices of patented drug
products to foreign
prices in 2008 and com-
pared these prices with
those in 1987 and 1997.

The paper used geomet-
ric and arithmetic means
of drug prices to display
different results when dif-
ferent methods are used.

The researcher did not
state what type of price
was used within the
study. (However, could
assume that they used
manufacturer prices)

amprenavir (150mg),
atazanavir (150mg),
atazanavir (200mg),
indinavir (400mg),
lopinavir (133mg), +
ritonavir (33mg),
nelfinavir (250mg),
ritonavir (100mg),
saquinavir (200mg),
enfuvirtide (90mg/mL)

Generic names—
acebutolol (200mg),
acyclovir (200mg),
amiodarone (200mg),
amoxicillin (500mg),
atenolol (50mg),
captopril (50mg),
carbamazepine
(200mg), 
cefaclor (500mg),
clindamycin (150mg),
clonazepam (0.5mg),
cyclobenzaprine
(10mg), 
diclofenac (50mg),
diltiazem (180mg),
famotidine (40mg),
fluoxetine (20mg),
fluvoxamine (100mg),
glyburide (5mg),
ipratropium
(0.25mg/mL),
medroxyprogesterone
(2.5mg), 
metoprolol (50mg),
minocycline (50mg),
naproxen (500mg),
ranitidine (150mg),
salbutamol
(100mcg/dose), 
sotalol (160mg),
terazosin (5mg),
verapamil (240mg)

Not stated

Both

Brand

Prices in 2002
Canadian dol-
lars (CAD)/unit

% price differ-
ence between
both countries
also displayed

% price differ-
ence between
generic and
brand name
drugs in both
countries

Foreign-to-
Canadian price
ratios adjusted
for exchange
rates (CAD)
and PPPs
(CAD)
separately.

Canada had the highest
prices for generic drugs
according to three
weighted averages (simple
average, sales weighted
average, and median).

According to the brand
premium, however, there
was a larger difference on
average between brand
name prices and generic
prices within the United
States compared to
Canada.

The United States had the
highest prices when prices
were adjusted for the
market exchange rate as
well as PPPs. Italy had 
the cheapest drugs when
prices were adjust for the
market exchange rate as
well as PPPs, while France
had the second lowest
prices. However, the differ-
ence in prices between
France and Italy (as well
as Italy and all other coun-
tries excluding Canada)
was larger when exchange
rates were used compared
to PPPs.

(continued)
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Productivity
Commission (6)

Roughead (13)

Sasich (37)

Simoens (14)

2001

2007

1997

2007

Australia Canada,
France, New Zealand,
Spain, Sweden, United
Kingdom, United States

Australia and the 
United States

Not all 8 drugs were
available in all 17 coun-
tries (n = the number of
drugs that were com-
pared within the nation)

Austria (n = 7), Belgium
(n = 6), Canada (n = 8),
Denmark (n = 6), Finland
(n = 7), France (n = 6),
Germany (n = 6), Ireland
(n = 6), Italy (n = 7), Lux-
embourg (n = 6), Mexico
(n = 6), Netherlands 
(n = 7), Portugal (n = 5),
Spain (n = 7), Sweden,
(n = 8), UK (n = 7), 
US (n = 8)

Belgium, Denmark, Fin-
land, France, Germany,
India, Netherlands, Nor-
way, Sweden, United
Kingdom

To compare the prices
that manufacturers for
drugs to those in other
countries with similar or
dissimilar subsidy
policies.
Manufacturer prices be-
tween Australia and an-
other country were used
with Australian sales
volumes as a weight.

Countries were chosen
to have similar and
dissimilar subsidy
arrangements.

To examine prices of
drugs paid by govern-
ment programs and
agencies.

The researcher used
wholesale acquisition
cost (WAC) as the price
used to compare each
drug.

To compare the acquisi-
tion cost to pharmacists
of an average 30-day
supply for three anti-
psychotics and five anti-
depressants between the
17 countries.

The researcher com-
pared acquisition costs
for the drugs

To compare ex-
manufacturer prices of
generic medicines.

The drug sample
includes the top-selling
150 drugs for 3 different
categories: new innova-
tive, ‘me-too’, and
generic. These 150
drugs for each category
were selected accord-
ing to the Pharmaceu-
tical Benefit Scheme in
Australia.

If the package size,
dosage, and strength
were dissimilar to
Australia, then a high-
low estimate to the
price was made.

Study used uniform
packages with uniform
strengths for each drug
within the basket
between both
countries: Actimmune®,
Agenerase®, Alimta®,
Apokyn®, Arimidex®,
Aerezyme®, Eloxatin®,
Emtriva®, Enbrel®,
Fabrazyme®, Fuzeon®,
Gleevec®, Iressa®,
Kaletra®, Lexiva®,
Pegasys®, Remicade®,
Rilutek®, Taxotere®,
Viread®, Visudyne®,
Xigris®

Fluoxetine, fluvoxamine,
paroxetine, sertraline,
nefazodone, clozapine,
olanzapine, risperidone

Allopurinol (300mg),
amoxicillin (500mg),
atenolol (50mg),
citalopram (20mg),
diclofenac (50mg),
enalapril (5mg),
gabapentin (300mg),
metformin (850mg), 

Both

Brand

Brand

Generic

Price ratios/in-
dices adjusted
for exchange
rates (Aus-
tralian dollars).

Adjusted for
PPP using a
percentage
difference 

Adjusted for
USD 

€ exchange
rate in a price
per standard
unit of generic
molecule/
strength

The United States had the
highest prices for both the
high and low estimates
when all the pharmaceuti-
cal categories were com-
bined as well as when
these three categories
were separated. New
Zealand had the lowest
prices when all categories
were combined as well as
the generic pharmaceuti-
cals. In addition, Spain had
the lowest prices for new
innovative drugs and Aus-
tralia had the lowest prices
for ‘me-too’ drugs.

In 2005, 14 out of the 22
drugs examined were
cheaper in Australia com-
pared to the United States.
The largest difference in
prices in favor of Australia
was 82.4% and the largest
difference in favour of the
United States was 64.3%.

The United States had the
highest costs for all 8
drugs that were studied.
Spain had the lowest costs
for 4 of the drugs (clozap-
ine, olanzapine, fluoxetine,
fluvoxamine). The acquisi-
tion costs of risperidone
and paroxetine were low-
est in France. Austria had
the lowest cost for
sertraline and Ireland had
the lowest cost for
nefazodone.

On average, Germany had
the highest price per stan-
dard unit and India had the
lowest.

(continued)
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Simoens—
(continued)

Spasic (15)

Szuba (16)

Tafuri (2)

2004

1986

2003

Bulgaria, Croatia, Latvia,
Romania, Serbia,
Slovakia

France, Germany, 
Italy, Switzerland, 
United Kingdom, 
United States

Czech Republic, France,
Germany, Italy, Kyrgyzs-
tan, Poland, Russia,
Tajikistan, the United
Kingdom

To review pricing sys-
tems in East European
countries and compare
reimbursable drugs’
prices in Serbia with
those in the other
countries.

The researcher used
wholesale prices, phar-
maceutical prices, or
retail prices.

To compare consump-
tion of drugs per capita
in terms of dollars spent
as well as average drug
prices of selected drugs.

The researcher used
retail prices for all coun-
tries except the United
States and the United
Kingdom, which used
either manufacturer or
wholesale prices with
mark-ups.

To compare the prices of
branded and unbranded
ranitidine across the
countries compared.

The second comparison
examined all the drugs
selected in the paper and
compared them using a
median unit price.

The median brand pre-
mium of the drugs was
also calculated by using
a ratio of brand name

omeprazole (20mg),
paroxetine (20mg),
pravastatin (20mg),
ramipril (5mg),
ranitidine (150mg),
simvastatin (20mg),
tramadol (50mg)

Amoxicilline (500mg),
cefalexin (500mg),
metronidazol (250mg.),
amiodaron hlorid
(200mg), nifedipin
(20mg), enalapril
maleat (10mg),
enalapril maleat
(20mg), furosemid
(40mg), atenolol
(100mg), propanolol
hlorid (40mg),
diclophenac (50mg),
diclophenac (100mg)

Amitriptyline tablets
(25mg), ampicillin
capsules (500mg),
cefalexin capsules
(500mg), Co-trimoxaole
tablets (480mg),
diazepam tablets
(5mg), diphenoxylate
atropine tablets 
(2.5 × 0.025mg),
erythromycin tablets
(250mg), furosemide
injectable solution
(20mg), hydro-
chlorothiazide tablets
(25mg), ibuprofen
tablets (400mg),
indomethacin capsules
(25mg), propranolol
tablets (40mg),
salbutamol spray 
(200 × 20mg),
tetracycline capsules
(250mg)

Rantidine is main
comparison—but entire
list includes using
defined daily dose
(DDDs):
acetylsalicyclic acid
(3g), acyclovir (4g),
amoxicillin (1g),
amoxicillin + clavulanic
acid (1g), atenolol
(75mg), beclometa-
sone (inhaler) (0.8mg),
captopril (50mg),
carbamazepine (1g),
ciprofloxacin (1g),
cotrimoxazol (2.4g),

Generic

Generic

Generic vs.
Brand

€ exchange
rate in unit
dose prices. 

Price ratios ad-
justed for USD.

Price ratios 

The highest prices on
average were in Romania
and the lowest prices on
average were in Serbia.

The United States had the
highest prices, while Italy
had the lowest prices.

The highest brand prices
for rantidine were ob-
served in Germany and the
highest generic prices
were in Italy. The lowest
brand prices for rantidine
were in Poland and the
lowest generic prices were
in Kyrgyzstan

The highest median unit
price of the selected medi-
cines was in Germany for
both generic and branded
drugs, while Tajikistan had
the lowest generic drug

(continued)
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Tafuri—
(continued)

Wagner (8) 2004 Australia, Canada,
France, New Zealand,
Spain, Sweden, United
Kingdom, United States

drug prices to generic
drug prices.
The study used retail
prices.

To compare prices
across countries using a
high and low estimate.

The researcher did not
state what type of price
was used within the
study.

diazepam (10mg),
diclofenac (0.1g),
fluoxetine (20mg),
glibenclamide (10mg),
ibuprofen (1.2g),
metformin (2g),
naproxen (0.5g),
nifedipine (30mg),
paracetamol (3g),
phenytoin (0.3g),
ranitidine (0.3g),
salbutamol (inhaler)
(0.8mg), salbutamol
(oral) (12mg)

Not stated Price ratios
compared with
Australia

prices and Kyrgyzstan had
the lowest brand name
prices.

The smallest brand pre-
mium was in Germany and
largest in Tajikistan (brand
premium = brand
price/generic price).

The high (low) estimate
was based on the price for
a larger (smaller) but simi-
lar package size available
in the comparator country
when the Australian pack-
age size was not available.

The United States had the
highest price in the high
and low estimates, while
New Zealand had the low-
est price in the high and
low estimates.


