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What is the impact of intellectual property 
rules on access to medicines? A systematic 
review
Brigitte Tenni1,2*  , Hazel V. J. Moir3, Belinda Townsend4, Burcu Kilic5, Anne‑Maree Farrell6, Tessa Keegel1,7 and 
Deborah Gleeson1 

Abstract 

Background:  It is widely accepted that intellectual property legal requirements such as patents and data exclusivity 
can affect access to medicines, but to date there has not been a comprehensive review of the empirical evidence on 
this topic. The World Trade Organization’s Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) 
requires Member States to implement minimum standards of intellectual property protection including patents for 
pharmaceutical products, but also contains ‘flexibilities’ designed to address barriers to access to medicines. National 
intellectual property laws can also include TRIPS-plus rules that go beyond what is required by TRIPS. We aimed to sys‑
tematically review literature that measures the impact of intellectual property rules on access to medicines, whether 
implemented as a result of TRIPS, TRIPS-plus provisions in other trade agreements, or unilateral policy decisions.

Methods:  We searched Proquest, SCOPUS, Web of Science, PubMed, JSTOR, Westlaw and Lexis Nexis. Peer reviewed 
articles, government reports and other grey literature were included. Articles were eligible for inclusion if they were 
quantitative, in English, included a measure of cost, price, availability of or access to medicines, were about intellectual 
property or data exclusivity rules and published between January 1995 and October 2020. Ninety-one studies met 
our inclusion criteria. We systematically reviewed the studies’ findings and evaluated their quality using a modified 
quality assessment template.

Results and conclusion:  Five broad overarching themes and 11 subthemes were identified based on the articles’ 
foci. They were: trade agreements (divided into EU FTAs and those that include the USA); use of TRIPS flexibilities 
(divided into compulsory licencing and parallel importation); patent expiry/generic entry/generic pathway (divided 
into comparative studies and single country studies); patent policies (also divided into comparative studies and single 
country studies) and TRIPS-plus rules (divided into data exclusivity, patent term extensions and secondary patenting). 
Most studies focused not on specific trade agreements, but on TRIPS-plus provisions, which can also be found within 
some trade agreements.

The main finding of this review is that the stronger pharmaceutical monopolies created by TRIPs-plus intellectual 
property rules are generally associated with increased drug prices, delayed availability and increased costs to consum‑
ers and governments. There is evidence that TRIPS flexibilities can facilitate access to medicines although their use is 
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Background
The Agreement on Trade-Related Aspects of Intellectual 
Property Rights (TRIPS) is one of the core World Trade 
Organization (WTO) agreements and came into effect in 
1995 [1]. It includes minimum legal standards of intellectual 
property (IP) protection including patents for pharmaceuti-
cal products. All WTO Member States must comply with 
TRIPS by implementing its requirements in their national 
IP laws. TRIPS also contains flexibilities designed to 
respond to concerns that patents and monopoly pricing 
are barriers to access1 to medicines [2, 3]. These flexibilities 
include but are not limited to compulsory licencing, Bolar 
provisions, limits to the scope of patentability, definitions 
of invention, parallel importation and the least developed 
country (LDC) transition period. See table below.

Definitions for some TRIPS flexibilities
terms meaning
Compulsory licencing Compulsory licencing is the authori‑

sation of the production of a pat‑
ented product or use of a patented 
process without the consent of 
the patent owner. The compulsory 
licensee must pay a royalty fee to 
the patent holder [4].

Bolar/early working provision A “Bolar/early working” provision 
allows generic drug manufacturers 
to use the patented invention to 
obtain marketing approval without 
the patent owner’s permission 
so that the generic product is 
approved to enter the market as 
soon as the patent expires [5]. It 
is within the scope of ‘Article 30 
Exemption to Rights Conferred’ of 
the TRIPS Agreement [6].

Parallel importation Parallel importation is when a coun‑
try imports an authorised patented 
product, (presumably at a cheaper 
price) from another country without 
the permission of the patent owner 
[2]. This is effectively international 
exhaustion of patent rights, allowed 
for by TRIPS Article 6 [6].

LDC transition period The LDC transition period frees 
LDCs from TRIPS obligations related 
to patents on pharmaceuticals until 
2033 or until they are no longer 
a LDC [7]. This allows LDCs to 
purchase and/or produce cheaper 
generic medicines.

Many countries, especially low- and middle-income 
countries (LMICs) were concerned that having to grant 
patents for medicines would increase prices and compro-
mise governments’ ability to protect public health. The 
2001 WTO Doha Declaration on the TRIPS Agreement 
and Public Health (Doha Declaration) reaffirms Member 
States’ rights to make full use of flexibilities within the 
TRIPS Agreement in order to protect public health and 
maximise access to medicines [8].

IP law can also be influenced by trade agreements 
negotiated outside the WTO. In recent years, some coun-
tries, especially those that are net exporters of IP such as 
the USA, Japan and the European Union (EU), have pur-
sued bilateral and/or plurilateral trade agreements that 
include IP rules that go beyond those required by TRIPS. 
These TRIPS-plus rules can include extending patent 
terms beyond 20 years, expanding patentability, limit-
ing the grant of compulsory licences and extending data 
exclusivity [9–12]. Not all national IP laws, however, are 
the consequence of trade agreements. Many countries 
have unilaterally introduced TRIPS-plus IP laws inde-
pendent of trade agreements, some prior to the TRIPS 
Agreement.

Over the years, researchers in various fields of study 
including, law, public health and economics have aimed 
to quantify the impact of IP rules such as strengthened 
patent protection, data exclusivity and patent term exten-
sion on the price and availability of medicines. Data 
exclusivity refers to the protection of clinical drug trial 
data submitted to drug regulatory authorities for mar-
ket approval. It operates to prohibit generic drug com-
panies from relying on existing drug trial data submitted 
to regulatory authorities to obtain market approval for a 
generic medicine [13, 14].

To date, there have been systematic reviews that have 
summarised the evidence regarding the health impact 
of trade agreements [15], the impacts of IP provisions in 
trade agreements on access to medicine in LMICs [16] 
and the impact of specific plurilateral trade agreements 
on the accessibility and affordability of medicines [17]. 
Findings from these reviews suggest trade agreements 
pose significant health risks [15], IP protection in trade 
agreements increases medicine prices and decreases con-
sumer welfare in LMICSs [16] and the Trans-Pacific Part-
nership Agreement (TTPA) could hinder affordability 
and accessibility to medicines [17]. No systematic review, 

limited to date. There were few studies that included resource poor settings, signalling a need for greater research in 
such settings where the impact on access to medicines is likely to be more damaging.

Keywords:  Intellectual property, Patents, Generic medicines, Data exclusivity, Compulsory licencing, TRIPS flexibilities, 
Trade agreements, TRIPS-plus

1  We use the term ‘access’ is this review to mean the medicine is available at 
an affordable price.



Page 3 of 40Tenni et al. Globalization and Health           (2022) 18:40 	

however, has captured the full range of empirical studies 
that have focused on the impact of IP rules on access to 
medicines globally.

The aim of this study is to systematically review the lit-
erature that measures the impact of IP rules on access to 
medicines. This evidence can be used to inform relevant 
trade and IP law and policy development to enhance 
access to affordable medicines or at least minimise nega-
tive effects. We defined ‘impact’ as the availability, cost 
or price2 of medicines. IP rules relevant to access to 
medicines include, but are not limited to, pharmaceuti-
cal product patents, data exclusivity, secondary patent-
ing, patent term extension, patent linkage, along with 
TRIPS flexibilities including compulsory licencing, Bolar 
provisions and parallel importation. Patent linkage links 
marketing approval by the drug regulator to the patent 
status of the drug [18]. A secondary patent is a patent on 
aspects other than the original active drug ingredient, 
such as chemical variants, new formulations of the drug 
or methods of administration [19]. It is used to extend 
the effective patent life of a drug.

Methods
Search strategy
The search strategy for the review was developed with 
guidance from a librarian who is an expert on system-
atic reviews. A scoping exercise was first undertaken to 
develop and revise the search terms. The review protocol 
was registered in the PROSPERO database (registration 
number CRD42018106579).

In January 2018 we searched the following databases: 
Proquest, SCOPUS, Web of Science, PubMed, JSTOR, 
Westlaw and Lexis Nexis using the following search 
string:

For intellectual property rules TRIPS OR “intellectual property” OR IP 
OR patent* OR evergreening OR “patent 
term” OR “compulsory licens*” OR (“parallel 
import*” NOT books) OR (“data protection” 
NOT privacy) OR “data exclusivity” OR “pat‑
ent linkage” OR “marketing approval” OR 
“regulatory approval” OR Bolar

medicines medicine* OR pharamaceut*

Impact NEAR/5 (access* OR availabl* OR cost OR 
price

Together these databases cover many thousands of 
journals containing millions of records from the disci-
plines of life sciences, biomedical sciences, medicine, 
engineering, social sciences, arts and humanities, poli-
tics, international relations and law.

This search was repeated with the same databases in 
October 2020 to include literature published from Janu-
ary 2018 to October 2020. The reference lists of the 
included articles were also searched for relevant litera-
ture and any relevant articles that had not been captured 
by the search, were added manually for screening. An 
expert panel of three academics experienced in empiri-
cal research and widely published in the field of IP and 
access to medicines, reviewed our list of included arti-
cles and suggested possible additions. These articles were 
scanned and those that met the inclusion criteria were 
added. The literature included peer reviewed articles, 
government reports and other grey literature.

Screening and selection criteria
After duplicates were removed, a total of 3004 articles 
were screened by a team of four, using the systematic 
review management tool, Covidence (Covidence sys-
tematic review software, www.​covid​ence.​org). Titles 
and abstracts were independently screened by two 
reviewers. Three hundred and seven articles were 
assessed at the full text stage for eligibility, again by two 
reviewers. These were assessed against the following 
inclusion criteria:

i)	 quantitative
ii)	 in English
iii)	included a measure of cost, price, availability of or 

access to medicines
iv)	about intellectual property or data exclusivity rules
v)	 published between January 1995 and October 2020.

Systematic reviews were excluded from our review. 
However, we reviewed all articles included in any system-
atic reviews that were retrieved in our search and added 
any studies that met our inclusion criteria. Any conflicts 
in screening were discussed and resolved as a group. 
Ninety-one articles from 1995 to 2020 met our inclusion 
criteria for synthesis.3 See Fig. 1 for a PRISMA chart of 
the screening and review process [20].

Data extraction
Four of the authors undertook the data extraction 
using a template based on knowledge of the field and 
of systematic review approaches. This included: publi-
cation date; years studied; geographic focus; research 
question/ objective; study design; study data; IP rule(s) 
studied; outcome measure(s); method of analysis; 
main findings; and funding source. See supplementary 
file 1 for the data extraction template. Two authors 

2  Cost refers to the expense incurred by governments and insurance schemes 
and includes economic measures such as welfare costs. In contrast, price 
refers to what is charged for a drug.

3  Some articles included components that did not meet our inclusion criteria 
and hence those findings were not included in our review.

http://www.covidence.org
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independently completed data extraction forms for 
each full-text article included in the review and the 
lead author compiled a composite version at the end of 
the extraction.

Quality assessment
The team developed a quality assessment template 
informed by best practice guidance [21] and appraised 
the included 91 articles on a sliding scale based on the 
strengths of the following: Abstract and title; Introduc-
tion and aims; Method and data; Sampling; Data analy-
sis; Ethics and bias; Findings/results; Transferability/ 
generalisability; and Implications and usefulness. These 
aspects were assessed independently and not given an 
aggregate score.

See supplementary file 2 for the quality assessment tool. 
Two authors independently completed quality assess-
ment forms for each full-text article included. All arti-
cles with econometric or model-based analysis were also 
reviewed by the economist in the team. Any differences 
in findings were discussed and an agreement reached in 
terms of the strengths and quality of the article.

Data analysis
No meta-analysis or meaningful quantitative analysis was 
possible given the heterogeneity of studies, their aims, 
methods and findings. Instead, a qualitative analysis was 
employed to collate articles into common themes. Exam-
ining the data extraction sheets for the 91 studies, the 
author team collaboratively identified these themes based 
on the article’s dominant focus, e.g. whether it examined 
a specific trade agreement, or an IP rule in a country or 
group of countries, and its impact on availability, cost, or 
price of medicines.

Results
The 91 articles consisted of: 68 journal articles, 15 institu-
tional reports/working papers, five government studies/
reports and three PhD theses. The author team divided 
these articles into in five broad overarching themes and 
11 subthemes described below.

Trade agreements
Eighteen studies examined trade agreements. Articles 
under this theme were subdivided into trade agreements 

Fig. 1  PRISMA chart
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that include the EU and those that include the USA, as 
these are main parties demanding extensions to IP policy. 
One study examined both. See Table 1 below.

EU FTAs
Of the five articles about EU treaties, three were prospec-
tive4 modelling studies that explore the impact of the EU-
Canada Comprehensive Economic and Trade Agreement 
(CETA) on Canada’s public and private health care costs 
[22] and prescription drug prices [23, 24]. These CETA 
studies found that CETA’s TRIPS-plus IP provisions 
would delay the market entry of generics and increase 
Canada’s annual pharmaceutical expenditure [22–24]. 
The other two EU FTA articles were prospective analyses 
of the impact of the EU-Andean Agreement’s IP provi-
sions on access to medicines in Peru [37] and Columbia 
[38]. These two studies found that the introduction of 
data exclusivity and patent term extensions (Supplemen-
tary Protection Certificates (SPCs))5 would increase total 
pharmaceutical expenditure and decrease consumption 
due to an increase in the number of active pharmaceutical 
ingredients under patent in Peru [37] and Columbia [38].

FTAs that include the USA
Articles that focused on US FTAs covered a broad range of 
countries and included the Thailand-United States FTA that 
was proposed but never concluded or signed. Three articles 
focused on IP provisions in the proposed Thailand-United 
States FTA and used prospective modelling to determine 
the welfare effect of TRIPS-plus provisions in the pro-
posed text [25], the impact of proposed patent term exten-
sion, data exclusivity and patent linkage clauses on access to 
medicines [26] and the impact of proposed data exclusivity 
on the price and accessibility of medicines in Thailand [27]. 
These studies found that TRIPS-plus provisions in the pro-
posed Thailand-United States FTA would have resulted in 
consumer welfare6 losses [25], an increase in drug expendi-
ture and a delay in the market entry of generics [26, 27].

Two articles used retrospective quantitative analysis to 
measure the impact of data exclusivity clauses in the US-
Jordan FTA on the availability of generics and the cost 
of medicines [28] and the additional cost to the private 
market due to delayed entry of generics [39]. The studies 

found that data exclusivity clauses delayed market entry 
of generics and increased costs for private consumers 
in Jordan [39] as well as preventing generic competition 
resulting in greater pharmaceutical expenditure by gov-
ernments and consumers [28].

Two articles undertook prospective analyses to meas-
ure the welfare effects of the proposed IP clauses in the 
Korea-United States (KORUS) FTA [29] and the impact 
of KORUS on the timely availability of new medicines in 
Korea [30]. The findings suggest that patent term exten-
sion and patent linkage provisions in KORUS would 
result in total welfare losses, albeit smaller than previous 
studies have suggested [29]. Additionally, a retrospective 
analysis found that the KORUS FTA did not increase the 
availability of new medicines or reduce the time differ-
ence between drug approval in the USA and Korea [30].

Three prospective modelling studies focused on the 
impact of the two-year extension of biologics data exclu-
sivity that was originally proposed by the USA for the 
Canada-US-Mexico Agreement (CUSMA)7 [24, 31, 32]. 
One study combined this analysis with the impact of 
Canada implementing patent term extensions (SPCs) as 
part of CETA [24]. All three studies reported that a two-
year extension of biologics exclusivity in Canada would 
delay the market entry of generics and increase pharma-
ceutical costs [24, 31, 32]. The impact would be minor on 
products whose data exclusivity periods had expired [31].

One article retrospectively analysed the impact of the 
data exclusivity clause in the Central American Free 
Trade Agreement (CAFTA) on medicine prices in Gua-
temala [33]. It found that data exclusivity provisions 
resulted in reduced access to generic drugs already on 
the market and delayed the entry of new generics [33]. 
Another retrospective study examined the impact of all 
Chilean trade agreements on the volume and price of all 
biologics imported into Chile. This study found that the 
FTAs with more stringent IP provisions increased both 
the volume and the price of imported biologics [34].

A prospective analysis of the proposed Trans-Pacific 
Partnership Agreement (TPP)8 examined the potential 
impact of proposed IP provisions on access to anti-ret-
roviral (ARV) medicines in Vietnam. It found that the 
proportion of people living with HIV, who receive ARV, 
would decrease if all IP provisions were implemented and 
funding remained constant [35].

The last article in this theme was a prospective mod-
elling study that explored whether pharmaceutical 
spending increased in countries that signed FTAs with 

4  Prospective and retrospective refer to the timing of the research in relation 
to the data used in the study. In retrospective studies, the data are in respect 
of past years. Prospective studies use modelling or statistical analysis to esti-
mate a likely future outcome.
5  Supplementary Protection Certificates are the EU system for patent term 
extensions, granted due to delays in marketing approval (https://e-​cours​es.​
epo.​org/​wbts_​int/​litig​ation/​SPCs.​pdf ).
6  Consumer welfare refers to the individual benefits derived from the con-
sumption of goods and services (https://​stats.​oecd.​org/​gloss​ary/​detail.​asp?​
ID=​3177).

7  This is also known as ‘USMCA’ in the US and ‘T-MEC’ in Mexico. It 
supersedes the 1994 North American Trade Agreement (NAFTA).
8  The article is based on leaked 2014 text from the TPP IP chapter before the 
USA withdrew and it became the CPTPP – hence its inclusion in the ‘FTAs 
that include US’ section.

https://e-courses.epo.org/wbts_int/litigation/SPCs.pdf
https://e-courses.epo.org/wbts_int/litigation/SPCs.pdf
https://stats.oecd.org/glossary/detail.asp?ID=3177
https://stats.oecd.org/glossary/detail.asp?ID=3177
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the USA between 1985 and 2016. In countries with US 
FTAs, it found that national drug spending had not 
increased as a share of overall health expenditure, the 
consumption of pharmaceuticals had not declined and 
there was no discernible shift to patent medicines from 
cheaper generics [36].

Use of TRIPS flexibilities
Seventeen articles examined the impact of two TRIPS 
flexibilities on access to medicines in terms of availability, 
cost or price. We have divided these articles into those 
that examined compulsory licencing (n = 12), and those 
that examined parallel importation (n = 5). See Table  2 
below.

Compulsory licencing
Three articles focused on Thailand’s issuance of com-
pulsory licences (CLs) from 2006 to 2008 [40–42]. A 
retrospective costing study found the Thai Govern-
ment decreased their pharmaceutical expenditure 
by granting seven CLs which allowed for a shift from 
patented to generic drugs [40]. Two prospective stud-
ies measured the impact of the same CLs on health and 
the economy in Thailand [41, 42]. These studies esti-
mated that the compulsory licences allowed increased 
numbers of patients to access these seven drugs 
which resulted in significant quality adjusted life years 
(QALYS) gained and a reduction in national health 
expenditure [41, 42].

Articles that focused on compulsory licensing in Bra-
zil (n = 2) included a case study that mapped initiatives 
to challenge patent barriers to the drug lopinavir/rito-
navir [43]. It found that the threat of compulsory licens-
ing for lopinavir/ritonavir and compulsory licensing in 
other countries resulted in significant price reductions 
in Brazil [43]. Another Brazilian case study used a litera-
ture review and qualitative methods to investigate, inter 
alia, ARV price negotiations and the threat of, and issu-
ance of, a compulsory licence on the price of ARVs. Both 
resulted in price reductions [44].

Another case study focused on the Ecuadorian expe-
rience of CLs denied, issued and withdrawn [45]. It 
compared the prices before and after the request for 
compulsory licences and found that of the five that 
were granted, only one resulted in a price reduction. 
The authors concluded that compulsory licensing can 
be a useful tool in negotiating drug price reductions but 
requires careful planning, procedures, protocols and 
accountability [45].

The final single country compulsory licensing study 
was from India. This prospective econometric study 
examined the consumer welfare implications of Indian 
compulsory licensing policies on the market for oral 

anti-diabetic medicines [46]. It found that compul-
sory licencing increases consumer surplus9 but if it 
discourages firms from launching patented products 
in India, then it may lead to a decrease in consumer 
welfare [46].

Four articles employed literature reviews to docu-
ment the use of TRIPS flexibilities to access lower-priced 
generic medicines [47], how compulsory licensing has 
been used to enable generic entry and availability [48], 
the patterns and trends in compulsory licencing [49] 
and the impact of the Doha Declaration on compulsory 
licensing [50]. Compulsory licencing was the most com-
monly implemented TRIPS flexibility [47] and was most 
commonly used for the treatment and management of 
HIV and AIDS [47, 49, 50]. Countries have successfully 
used CLs to increase access, provide costs savings and 
negotiate price reductions [48]. After issuing a compul-
sory licence, a 73% price saving from purchasing generic 
Oseltamivir was seen in Taiwan and a 97% cost saving 
was seen in India from being able to purchase generic 
Sorafenib [48]. Son and Lee found that even the request 
for a compulsory licencing led to a price discount in 25% 
of cases [49]. Beall and Kuhn found that the vast major-
ity of CL events ended in some kind of price reduction 
via either CL, voluntary licence or discount [50]. Most 
attempts at compulsory licencing were in Asia, Latin 
America and Africa [49] by upper middle income coun-
tries (UMICs) [50] and were more likely to be successful 
if initiated at the government level [49]. The frequency of 
compulsory licencing has decreased significantly since 
2006 [50]. The remaining study in this theme linked data-
sets to assess what TRIPS flexibilities developing coun-
tries that have granted patent product protection use to 
procure generic ARV medication [51]. Of these flexibili-
ties, voluntary licensing resulted in the largest percentage 
of generic procurement followed by the LDC waiver [51].

Parallel importation
The five articles in this theme were all European-
focused.10 Two included a multi-country EU focus [52, 
53] and the remaining three included a focus on Ger-
many [54], Denmark [55] and Sweden [56]. Both multi-
country EU studies were retrospective econometric 
studies that assessed whether parallel trade reduces the 
cost of prescription drugs [53]. Both suggested that par-
allel trade did not result in significant reductions in the 
price of medicines within EU countries [52, 53]. However 

9  Consumers’ surplus is a measure of consumer welfare and is defined as the 
excess of social valuation of product over the price actually paid (https://​stats.​
oecd.​org/​gloss​ary/​detail.​asp?​ID=​3176).
10  And all focused on the impact in the receiving countries. None of the 
included studies looked at the impacts in the exporting countries.

https://stats.oecd.org/glossary/detail.asp?ID=3176
https://stats.oecd.org/glossary/detail.asp?ID=3176
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the authors stressed that this did not mean that parallel 
trade did not have the potential to significantly impact 
prescription drug prices [53]. Key determinants of par-
allel trade included price differentials between trading 
countries, pharmaceutical market size in the importing 
country, number of physicians and generic penetration 
[52]. The single country econometric modelling studies 
aimed to calculate the welfare impact of parallel imports 
of anti-diabetic drugs [54]; to investigate the impact of 
parallel trade in markets for pharmaceuticals [55]; and to 
determine the effect of parallel imports on prices of local 
patented drugs [56]. In contrast to the multi-country EU 
studies, findings suggest parallel imports reduce prices 
for patented drugs [54, 56] but do not affect the price of 
generic drugs [54]. In addition, without provisions for 
parallel importation there would be an increase in prof-
its for originator firms, a decrease for generic firms, an 
increase in governmental health care expenditure and a 
decrease in consumer welfare [55].

Patent expiry/generic entry/generic pathway
This theme of patent expiry, generic market entry and/or 
generic pathway was divided into studies that compared 
and contrasted multiple countries (n = 5) and those that 
focused on a single country (n = 18). See Table 3 below.

Comparative country studies
Two statistical modelling studies focused on EU Member 
States [57, 58] and one on EU Member States and Aus-
tralia [59]. These studies explored whether generic avail-
ability improves affordability for patients and improves 
health outcomes [57] and determined the cost savings 
from the market entry of biosimilars [59]. The findings 
indicated that drug use is strongly influenced by price. This 
was more notable in lower income than higher income EU 
countries. Early generic entry was associated with a larger 
price impact [57]. Similarly, upon market entry, generic 
drugs were significantly more affordable than originator 
drugs and this difference grew over time. Generic market 
share also increased over time despite the originator drug 
price falling following generic entry [58]. The behaviour of 
originator firms delayed generic entry and contributed to 
a decrease in innovation and led to reduced health savings 
[58]. Morton et al. estimated that biosimilar entry resulted 
in savings of around $1.5 billion in 2006 in the EU and that 
average market prices fell at about 3.5 percentage points 
per year following biosimilar entry [59].

Another multi country retrospective econometric 
study included selected OECD countries in Europe and 
North America. It aimed to quantify the impact of pat-
ent expiry on the daily cost of pharmaceuticals [60]. Like 
the EU studies, it found that average medicine prices fall 
upon generic entry. The last study in this theme focused 

on the countries of the Southern African Development 
Community. This retrospective statistical study analysed 
global ARV prices to examine the relationship between 
national drug policies and ARV prices [61]. The most 
consistent predictor of ARV drug prices was generic 
status. In the vast majority of cases generic ARVs were 
priced lower than originator drugs [61].

Single country studies
Ten out of the 18 studies in this theme are from the USA. 
Four of these 11 studies involve analyses of aspects of 
the Hatch-Waxman Act 1984 including Paragraph IV 
[14].11 Two studies use statistical modelling to assess 
the welfare effects of accelerated generic entry via Para-
graph IV challenges by generic companies [62], and 
the impact of regulatory changes to Paragraph IV pat-
ent challenges by generics on the effective market life 
of branded drugs [63]. A retrospective study analysed 
the effect of the Hatch-Waxman Act on generic market 
share, the generic price index, the average price per pre-
scription and the daily cost of treatment [64]. Findings 
suggest that consumption does not increase after generic 
entry, however, generic sales displace branded drug sales. 
Financially, consumers gain, and producers lose from 
accelerated generic entry. Generic and branded drug 
prices decreased on average after generic entry [62]. The 
generic market share grew dramatically after the advent 
of the Hatch-Waxman Act. The average price of pre-
scriptions fell as did daily treatment costs across various 
therapeutic areas [64]. Regulatory changes to the Hatch-
Waxman Act that occurred in 1998-2003 led to increased 
patent challenges by generic companies for top selling 
drugs [63].12 This increase in challenges led to nominally 
reduced market exclusivity periods for branded drugs.13

Five studies used econometric modelling with US data 
to measure: the welfare impact of generic entry and the 
welfare loss of delayed generic entry [65], the effect of 

11  In 1984, the US Congress passed The Drug Price Competition and Pat-
ent Term Restoration Act generally known as the “Hatch-Waxman Act.” The 
Hatch-Waxman rules created processes and incentives for both branded and 
generic companies [11]. Data exclusivity provisions favour originator compa-
nies, while abbreviated approval processes and rewards for successfully chal-
lenging weak patents (Paragraph IV) reward generic companies.
12  This study also looked a pay-for-delay settlements, where originator compa-
nies pay generic companies not to challenge weak patents. Such articles were 
excluded from the scope of the study – they are found only in the USA and 
Europe and in recent years courts have issued substantial fines for such behav-
iour.
13  A seminar by Jayashree Watal (at http://​www.​wipo.​int/​edocs/​mdocs/​
scp/​en/​scp_​21/​scp_​21_​ref_​watal.​pdf ) on Bolar provisions refers to a 1998 
US Congressional Budget Office paper (at https://​www.​cbo.​gov/​sites/​defau​
lt/​files/​105th-​congr​ess-​1997-​1998/​repor​ts/​pharm.​pdf ) which estimates that 
following the Hatch-Waxman Act, the average delay between first patent 
expiry and generic entry fell from more than 3 years to less than 6 months. 
This paper falls outside the terms of our review but confirms the findings of 
studies included in the review.

http://www.wipo.int/edocs/mdocs/scp/en/scp_21/scp_21_ref_watal.pdf
http://www.wipo.int/edocs/mdocs/scp/en/scp_21/scp_21_ref_watal.pdf
https://www.cbo.gov/sites/default/files/105th-congress-1997-1998/reports/pharm.pdf
https://www.cbo.gov/sites/default/files/105th-congress-1997-1998/reports/pharm.pdf
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 p
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 c
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 p
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 c
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at
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 d
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l d
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 c
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t c
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 d
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 d
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 p
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 p
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 p
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r p
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e 

or
ig

in
al

 b
ra

nd
 p

lu
s 

its
 

ge
ne

ric
 c

om
pe

tit
or

s 
dr

op
s, 

ev
en

 th
ou

gh
 th

es
e 

m
ar

ke
ts

 
ar

e 
ty

pi
ca

lly
 g

ro
w

in
g.

Fr
an

k 
19

97
- U

SA
 [6

7]
Re

tr
os

pe
ct

iv
e 

ec
on

om
et

ric
 m

od
el

lin
g 

to
 e

st
im

at
e 

pr
ic

e 
re

sp
on

se
s 

to
 g

en
er

ic
 e

nt
ry

 in
 th

e 
m

ar
ke

t f
or

 
br

an
d-

na
m

e 
an

d 
ge

ne
ric

 d
ru

gs
.

Br
an

d-
na

m
e 

pr
ic

es
 in

cr
ea

se
 a

ft
er

 g
en

er
ic

 e
nt

ry
 a

nd
 a

re
 

ac
co

m
pa

ni
ed

 b
y 

la
rg

e 
de

cr
ea

se
s 

in
 th

e 
pr

ic
e 

of
 g

en
er

ic
 

dr
ug

s.

H
uc

kf
el

dt
 a

nd
 K

ni
tt

el
 2

01
1-

 U
SA

 [6
8]

Re
tr

os
pe

ct
iv

e 
ec

on
om

et
ric

 m
od

el
lin

g 
to

 e
st

im
at

e 
th

e 
eff

ec
ts

 o
f g

en
er

ic
 e

nt
ry

 o
n 

pr
ic

es
 a

nd
 u

til
iz

at
io

n 
of

 b
lo

ck
bu

st
er

 d
ru

gs
 in

 4
 th

er
ap

eu
tic

 a
re

as
. A

ls
o 

ex
am

in
es

 h
ow

 g
en

er
ic

 e
nt

ry
 e

ffe
ct

s 
di

ffe
r b

y 
so

ur
ce

s 
of

 h
ea

lth
 in

su
ra

nc
e.

G
en

er
ic

 p
ric

es
 fa

ll 
re

la
tiv

e 
to

 b
ra

nd
ed

 p
ric

es
, a

nd
 

br
an

de
d 

co
m

pa
ny

 m
ar

ke
t s

ha
re

 fa
lls

 ra
pi

dl
y 

af
te

r t
he

 
en

tr
y 

of
 g

en
er

ic
s. 

D
em

an
d 

fo
r t

he
 b

ra
nd

ed
 m

ol
ec

ul
e 

be
gi

ns
 to

 fa
ll 

pr
io

r t
o 

ge
ne

ric
 e

nt
ry

 a
nd

 c
oi

nc
id

es
 w

ith
 

in
cr

ea
se

d 
us

e 
of

 b
ra

nd
ed

 re
fo

rm
ul

at
io

ns
 –

 a
 s

hi
ft

 to
 a

 
sl

ig
ht

ly
 d

iff
er

en
t p

ro
du

ct
. T

he
se

 p
at

te
rn

s 
ex

is
t a

cr
os

s 
in

di
vi

du
al

s 
w

ith
 d

iff
er

en
t s

ou
rc

es
 o

f h
ea

lth
 in

su
ra

nc
e.

 
Ca

se
 s

tu
dy

 e
vi

de
nc

e 
im

pl
ie

s 
th

at
 m

ar
ke

tin
g 

to
 p

hy
si

‑
ci

an
s 

an
d 

pa
tie

nt
s 

dr
iv

es
 th

es
e 

pa
tt

er
ns

 o
f u

se
.

Sh
ih

 e
t a

l. 
20

07
- U

SA
 [6

9]
Re

tr
os

pe
ct

iv
e 

ec
on

om
et

ric
 m

od
el

lin
g 

to
 e

xp
lo

re
 th

e 
im

pa
ct

 o
f g

en
er

ic
 d

ru
g 

en
tr

y 
on

 th
e 

co
st

-e
ffe

ct
iv

e‑
ne

ss
 o

f s
el

ec
tiv

e 
se

ro
to

ni
n 

re
up

ta
ke

 in
hi

bi
to

rs
.

Th
er

e 
is

 a
 p

os
iti

ve
 b

en
efi

t f
ro

m
 g

en
er

ic
 e

nt
ry

 in
 a

ll 
4 

se
le

ct
iv

e 
se

ro
to

ni
n 

re
up

ta
ke

 in
hi

bi
to

rs
 c

om
pa

re
d 

to
 

pa
ro

xe
tin

e 
pr

e-
ge

ne
ric

 e
nt

ry
 (i

e 
av

ai
la

bi
lit

y 
of

 a
lte

rn
a‑

tiv
es

 h
ad

 a
 p

os
iti

ve
 p

ric
e 

eff
ec

t)
. A

ft
er

 g
en

er
ic

 e
nt

ry
, 

pr
ic

e 
eff

ec
tiv

en
es

s 
co

m
pa

re
d 

to
 p

ar
ox

et
in

e 
is

 v
ar

ia
bl

e.
 

H
ow

ev
er

, t
he

 e
nt

ry
 o

f a
 n

ew
 d

ru
g 

- E
sc

ita
lo

pr
am

 - 
ha

d 
a 

st
ro

ng
er

 e
ffe

ct
 o

n 
m

ar
ke

t s
ha

re
s 

th
an

 th
e 

en
tr

y 
of

 
ge

ne
ric

 v
er

si
on

s 
of

 p
ar

ox
et

in
e.



Page 20 of 40Tenni et al. Globalization and Health           (2022) 18:40 

Ta
bl

e 
3 

(c
on

tin
ue

d)

Th
em

e
A

ut
ho

r(
s)

, d
at

e 
an

d 
re

fe
re

nc
e 

nu
m

be
r

St
ud

y 
Ty

pe
/M

et
ho

do
lo

gy
Ke

y 
re

le
va

nt
 fi

nd
in

gs

H
em

ph
ill

 2
01

2-
 U

SA
 [7

0]
Re

tr
os

pe
ct

iv
e 

ec
on

om
et

ric
 m

od
el

lin
g 

to
 d

et
er

m
in

e 
w

he
th

er
 g

en
er

ic
 p

at
en

t c
ha

lle
ng

es
 a

re
 o

n 
th

e 
ris

e 
an

d 
w

he
th

er
 th
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 m
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 b
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ra
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is

 1
2 

ye
ar

s, 
no

t m
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 b
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t c
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 p
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t l
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. C
ha

lle
ng

es
 a

re
 m

or
e 

pr
om

in
en

t f
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 c
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r t
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 d
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 p
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 b

ra
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 p
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 c
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 d
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ra
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l p
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, p
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 b
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 p
at

en
ts

.

Ca
na

da
Le

xc
hi

n 
20

04
– 

O
nt

ar
io

, C
an

ad
a 

[7
2]

Re
tr

os
pe

ct
iv

e 
st

ud
y 

to
 e

xa
m

in
e 

th
e 

eff
ec

ts
 o

f t
he

 
en

tr
y 

of
 g

en
er

ic
 c

om
pe

tit
or

s 
on

 th
e 

pr
ic

e 
of

 b
ra

nd
-

na
m

e 
pr

od
uc

ts
 in

 th
e 

pr
ov

in
ce

 o
f O

nt
ar

io
.

Pr
ic

e 
ch

an
ge

s 
fo

r 8
1 

di
ffe

re
nt

 p
ro

du
ct

s 
in

 1
44

 s
ep

ar
at

e 
pr

es
en

ta
tio

ns
 w

er
e 

an
al

ys
ed

. T
he

re
 w

as
 n

o 
st

at
is

tic
al

ly
 

si
gn

ifi
ca

nt
 c

ha
ng

e 
in

 b
ra

nd
-n

am
e 

pr
ic

es
 w

he
n 

ge
ne

ric
 

co
m

pe
tit

io
n 

st
ar

te
d.

 T
he

 m
ov

em
en

t o
f b

ra
nd

-n
am

e 
pr

ic
es

 w
as

 n
ot

 in
flu

en
ce

d 
by

 w
he

th
er

 th
e 

ge
ne

ric
 w

as
 

m
ad

e 
by

 th
e 

co
m

pa
ny

 p
ro

du
ci

ng
 th

e 
br

an
d-

na
m

e 
pr

od
uc

t o
r p

ric
e 

fre
ez

es
 im

po
se

d 
by

 th
e 

O
nt

ar
io

 g
ov

‑
er

nm
en

t. 
W

he
n 

ge
ne

ric
s 

fir
st

 b
ec

am
e 

av
ai

la
bl

e 
ha

vi
ng

 
fo

ur
 o

r m
or

e 
ge

ne
ric

s 
w

as
 a

ss
oc

ia
te

d 
w

ith
 a

 ri
se

 in
 th

e 
pr

ic
e 

of
 th

e 
br

an
d-

na
m

e 
dr

ug
s 

co
m

pa
re

d 
to

 h
av

in
g 

on
e,

 tw
o 

or
 th

re
e 

ge
ne

ric
 c

om
pe

tit
or

(s
).



Page 21 of 40Tenni et al. Globalization and Health           (2022) 18:40 	

Ta
bl

e 
3 

(c
on

tin
ue

d)

Th
em

e
A

ut
ho

r(
s)

, d
at

e 
an

d 
re

fe
re

nc
e 

nu
m

be
r

St
ud

y 
Ty

pe
/M

et
ho

do
lo

gy
Ke

y 
re

le
va

nt
 fi

nd
in

gs

Jo
ne

s 
et

 a
l. 

20
01

- C
an

ad
a 

[7
3]

Re
tr

os
pe

ct
iv

e 
an

al
ys

is
 o

f t
he

 im
pa

ct
 o

f 1
98

7 
an

d 
19

93
 

ch
an

ge
s 

in
 C

an
ad

ia
n 

le
gi

sl
at

io
n 

de
te

rm
in

in
g 

le
ng

th
 

of
 p

at
en

t m
on

op
ol

y.

D
es

pi
te

 e
vi

de
nc

e 
of

 s
ig

ni
fic

an
t fi

rs
t m

ov
er

 a
dv

an
ta

ge
s 

w
hi

ch
 re

su
lte

d 
in

 h
ig

he
r b

ra
nd

 p
ric

es
, c

om
pe

tit
io

n 
fro

m
 g

en
er

ic
s 

su
cc

ee
de

d 
in

 re
du

ci
ng

 o
ve

ra
ll 

m
ar

ke
t 

pr
ic

es
 p

rio
r t

o 
19

87
; b

ut
 a

ft
er

 1
98

7,
 th

e 
effi

ca
cy

 o
f 

ge
ne

ric
 c

om
pe

tit
io

n 
w

as
 re

du
ce

d 
an

d 
bo

th
 b

ra
nd

 
an

d 
m

ar
ke

t p
ric

es
 in

cr
ea

se
d.

 F
irs

t, 
pr

io
r t

o 
th

e 
19

87
 

am
en

dm
en

ts
 to

 th
e 

Pa
te

nt
 A

ct
, g

en
er

ic
 c

om
pe

tit
io

n 
su

cc
ee

de
d 

in
 re

du
ci

ng
 th

e 
ov

er
al

l (
br

an
d 

an
d 

ge
ne

ric
) 

m
ar

ke
t p

ric
e 

of
 e

th
ic

al
 d

ru
gs

 in
 B

rit
is

h 
Co

lu
m

bi
a.

 T
hi

s 
w

as
 d

ue
 e

nt
ire

ly
 to

 c
om

pe
tit

io
n 

am
on

g 
ge

ne
ric

 d
ru

g 
pr

od
uc

er
s, 

be
ca

us
e 

br
an

de
d 

dr
ug

 p
ric

es
 c

on
tin

ue
d 

to
 

in
cr

ea
se

 d
em

on
st

ra
tin

g 
ro

bu
st

 fi
rs

t m
ov

er
 a

dv
an

ta
ge

s. 
Se

co
nd

, a
ft

er
 1

98
7,

 w
he

n 
th

e 
pe

rio
d 

of
 m

ar
ke

t e
xc

lu
‑

si
vi

ty
 w

as
 e

xt
en

de
d 

fo
r b

ra
nd

ed
 d

ru
gs

, t
he

 m
od

er
at

in
g 

eff
ec

t o
f g

en
er

ic
 c

om
pe

tit
io

n 
w

as
 re

du
ce

d.

O
th

er
 c

ou
nt

ri
es

G
le

es
on

 e
t a

l. 
20

19
- A

us
tr

al
ia

 [7
4]

Re
tr

os
pe

ct
iv

e 
to

 e
st

im
at

e 
th

e 
po

te
nt

ia
l s

av
in

gs
 to

 
th

e 
Ph

ar
m

ac
eu

tic
al

 B
en

efi
ts

 S
ch

em
e 

(P
BS

) a
nd

 th
e 

Re
pa

tr
ia

tio
n 

Ph
ar

m
ac

eu
tic

al
 B

en
efi

ts
 S

ch
em

e 
(R

PB
S)

 
in

 2
01

5–
16

 if
 b

io
si

m
ila

r v
er

si
on

s 
of

 s
el

ec
te

d 
bi

ol
og

ic
 

m
ed

ic
in

es
 h

ad
 b

ee
n 

av
ai

la
bl

e 
an

d 
lis

te
d 

on
 th

e 
PB

S.

A
us

tr
al

ia
n 

G
ov

er
nm

en
t e

xp
en

di
tu

re
 o

n 
bi

ol
og

ic
s 

on
 

th
e 

PB
S 

an
d 

RP
BS

 w
as

 e
st

im
at

ed
 a

t A
$2

.2
9 

bi
lli

on
 

do
lla

rs
 in

 2
01

5–
16

. I
f b

io
si

m
ila

r v
er

si
on

s 
of

 th
es

e 
m

ed
ic

in
es

 h
ad

 b
ee

n 
lis

te
d 

on
 th

e 
PB

S 
in

 2
01

5–
16

, a
t 

le
as

t A
$3

67
 m

ill
io

n 
do

lla
rs

 w
ou

ld
 h

av
e 

be
en

 s
av

ed
 

in
 P

BS
 a

nd
 R

PB
S 

su
bs

id
ie

s. 
M

od
el

lin
g 

ba
se

d 
on

 p
ric

e 
de

cr
ea

se
s 

fo
llo

w
in

g 
lis

tin
g 

of
 b

io
si

m
ila

rs
 o

n 
th

e 
PB

S 
su

gg
es

ts
 th

at
 a

nn
ua

l P
BS

 o
ut

la
ys

 o
n 

bi
ol

og
ic

s 
co

ul
d 

be
 re

du
ce

d 
by

 a
s 

m
uc

h 
as

 2
4%

 th
ro

ug
h 

th
e 

tim
el

y 
in

tr
od

uc
tio

n 
of

 b
io

si
m

ila
rs

.

H
ill

 e
t a

l. 
20

17
- U

K 
[7

5]
Pr

os
pe

ct
iv

e 
m

od
el

lin
g 

to
 e

st
im

at
e 

lo
w

es
t p

os
si

bl
e 

tr
ea

tm
en

t c
os

ts
 fo

r f
ou

r n
ov

el
 c

an
ce

r d
ru

gs
, h

yp
ot

h‑
es

is
in

g 
th

at
 g

en
er

ic
 m

an
uf

ac
tu

rin
g 

co
ul

d 
si

gn
ifi

ca
nt

ly
 

re
du

ce
 tr

ea
tm

en
t c

os
ts

.

G
en

er
ic

 p
ro

du
ct

io
n 

co
ul

d 
al

lo
w

 th
e 

U
K 

pr
ic

e 
of

 
da

sa
tin

ib
 to

 d
ec

re
as

e 
by

 9
9.

6%
, a

nd
 th

e 
U

K 
pr

ic
e 

of
 

ge
fit

in
ib

 to
 d

ec
re

as
e 

by
 9

9.
5%

. I
m

po
rt

at
io

n 
of

 In
di

an
 

ge
ne

ric
s 

w
ou

ld
 re

pr
es

en
t a

 U
K 

pr
ic

e 
de

cr
ea

se
 o

f 7
4%

 
fo

r b
or

te
zo

m
ib

 a
nd

 7
1%

 fo
r e

ve
ro

lim
us

.

Ka
ie

r 2
01

2-
 G

er
m

an
y 

[7
6]

Re
tr

os
pe

ct
iv

e 
an

al
ys

is
 to

 d
et

er
m

in
e 

w
he

th
er

 d
em

an
d 

in
 G

er
m

an
y 

fo
r s

pe
ci

fic
 a

nt
im

ic
ro

bi
al

 a
ge

nt
s 

is
 d

riv
en

 
by

 p
ric

es
 th

at
 d

ro
p 

co
ns

id
er

ab
ly

 w
he

n 
ge

ne
ric

 s
ub

st
i‑

tu
te

s 
be

co
m

e 
av

ai
la

bl
e.

Pa
te

nt
 e

xp
ira

tio
n 

is
 fo

llo
w

ed
 b

y 
su

bs
ta

nt
ia

l d
ec

re
as

es
 

in
 th

e 
pr

ic
e 

of
 a

nt
ib

io
tic

s. 
In

 th
e 

ou
tp

at
ie

nt
 s

ec
to

r, 
al

l 
an

tib
io

tic
s 

in
cl

ud
ed

 in
 th

e 
an

al
ys

is
 s

ho
w

ed
 s

ig
ni

fic
an

t 
ne

ga
tiv

e 
ow

n-
pr

ic
e 

el
as

tic
iti

es
 o

f d
em

an
d.

 H
ow

ev
er

, i
n 

th
e 

ho
sp

ita
l s

et
tin

gs
, s

ig
ni

fic
an

t o
w

n-
pr

ic
e 

el
as

tic
iti

es
 

w
er

e 
on

ly
 d

et
er

m
in

ed
 fo

r s
om

e 
an

tib
io

tic
s, 

al
th

ou
gh

 
pr

ic
e 

de
cr

ea
se

s 
w

er
e 

st
ro

ng
er

 th
an

 in
 th

e 
ou

tp
at

ie
nt

 
se

ct
or

. P
ric

e 
de

pe
nd

en
ce

 o
f d

em
an

d 
fo

r a
nt

im
ic

ro
bi

‑
al

s 
is

 p
re

se
nt

 b
ot

h 
in

 th
e 

am
bu

la
to

ry
 a

nd
 th

e 
ho

sp
ita

l 
se

tt
in

g.



Page 22 of 40Tenni et al. Globalization and Health           (2022) 18:40 

Ta
bl

e 
3 

(c
on

tin
ue

d)

Th
em

e
A

ut
ho

r(
s)

, d
at

e 
an

d 
re

fe
re

nc
e 

nu
m

be
r

St
ud

y 
Ty

pe
/M

et
ho

do
lo

gy
Ke

y 
re

le
va

nt
 fi

nd
in

gs

Bo
er

sm
a 

et
 a

l. 
20

05
- T

he
 N

et
he

rla
nd

s 
[7

7]
Re

tr
os

pe
ct

iv
e 

an
al

ys
is

 to
 in

ve
st

ig
at

e 
th

e 
in

flu
en

ce
 o

f 
pa

te
nt

 e
xp

iry
 o

n 
th

e 
us

e 
an

d 
co

st
 o

f t
hr

ee
 s

el
ec

te
d 

dr
ug

s 
in

 th
e 

N
et

he
rla

nd
s, 

fo
r w

hi
ch

 p
at

en
ts

 e
xp

ire
d 

be
tw

ee
n 

19
96

 a
nd

 2
00

1.

Fo
r t

w
o 

of
 th

e 
dr

ug
s, 

th
er

e 
w

as
 a

 s
ig

ni
fic

an
tly

 s
te

ep
er

 
de

cl
in

e 
in

 th
e 

co
st

 p
er

 d
efi

ne
d 

da
ily

 d
os

e 
af

te
r p

at
‑

en
t e

xp
iry

 (f
or

 th
e 

th
ird

, t
he

re
 w

as
 to

o 
lit

tle
 d

at
a 

to
 

es
tim

at
e 

th
e 

tr
en

d 
be

fo
re

 p
at

en
t e

xp
iry

). 
Fo

r t
he

 th
re

e 
dr

ug
s, 

th
e 

co
st

 p
er

 D
D

D
 fe

ll 
by

 6
1,

 5
1 

an
d 

69
%

 a
ft

er
 

pa
te

nt
 e

xp
iry

. A
ft

er
 p

at
en

t e
xp

iry
, g

en
er

ic
s 

ac
co

un
te

d 
fo

r 7
5%

 o
f t

he
 d

ru
gs

 d
is

pe
ns

ed
. P

at
en

t e
xp

iry
 c

au
se

s 
si

gn
ifi

ca
nt

 p
ric

e 
co

m
pe

tit
io

n 
th

at
 le

ad
s 

to
 a

n 
ov

er
al

l 
de

cr
ea

se
 in

 c
os

ts
.

M
an

ov
a 

et
 a

l. 
20

10
- B

ul
ga

ria
 [7

8]
Re

tr
os

pe
ct

iv
e 

an
al

ys
is

 to
 d

et
er

m
in

e 
th

e 
eff

ec
ts

 o
f 

th
e 

ar
riv

al
 o

f g
en

er
ic

 a
nd

/o
r t

he
ra

pe
ut

ic
 c

om
pe

tit
or

s 
on

 th
e 

m
ar

ke
t, 

in
 te

rm
s 

of
 th

e 
im

pa
ct

 o
n 

th
e 

m
ar

ke
t 

sh
ar

e 
an

d 
pr

ic
es

.

G
en

er
ic

 c
om

pe
tit

io
n,

 in
 g

en
er

al
, c

ha
ng

es
 th

e 
m

ar
ke

t. 
Th

es
e 

ch
an

ge
s 

de
cr

ea
se

 th
e 

pr
ic

e 
of

 th
e 

m
ed

ic
in

es
. 

Th
e 

in
tr

od
uc

tio
n 

of
 g

en
er

ic
s 

ch
an

ge
s 

th
e 

m
ar

ke
t s

ha
re

 
of

 th
e 

or
ig

in
at

or
 b

ra
nd

 m
ed

ic
in

es
 a

nd
 c

on
tr

ib
ut

es
 to

 
th

e 
ch

an
ge

s 
in

 th
e 

sh
ar

e 
of

 th
e 

th
er

ap
eu

tic
 g

ro
up

s. 
D

iff
er

en
ce

s 
in

 p
ric

es
 w

ith
in

 th
e 

sa
m

e 
dr

ug
 c

la
ss

es
 b

ut
 

no
 s

ig
ni

fic
an

t c
ha

ng
e 

ac
ro

ss
 th

e 
ye

ar
s.

A
si

f e
t a

l. 
20

19
- P

ak
is

ta
n 

[7
9]

Re
tr

os
pe

ct
iv

e 
st

ud
y 

to
 e

m
pi

ric
al

ly
 e

va
lu

at
e 

th
e 

tr
en

ds
 

of
 in

du
ct

io
n 

of
 n

ov
el

 d
ru

gs
 (i

.e
. n

ew
 m

ol
ec

ul
ar

 e
nt

i‑
tie

s 
an

d 
ge

ne
ric

 d
ru

gs
) p

os
t T

RI
PS

 in
 P

ak
is

ta
n.

Th
e 

re
su

lts
 in

di
ca

te
 a

 m
ar

ke
d 

an
d 

co
ns

is
te

nt
 d

ec
lin

e 
in

 th
e 

en
tr

y 
of

 n
ov

el
 d

ru
gs

 a
ft

er
 T

RI
PS

 im
pl

em
en

ta
tio

n,
 

in
di

ca
tin

g 
th

at
 th

e 
ac

ce
ss

 to
 n

ov
el

 m
ed

ic
in

es
 is

su
e 

is
 

lik
el

y 
am

pl
ifi

ed
 ra

th
er

 th
an

 im
pr

ov
ed

 b
y 

gi
vi

ng
 p

at
en

t 
rig

ht
s 

fo
r t

he
 p

ha
rm

ac
eu

tic
al

 p
ro

du
ct

s.



Page 23 of 40Tenni et al. Globalization and Health           (2022) 18:40 	

generic entry on price and demand of medicines [66], the 
effect of generic entry on market prices of originator and 
generic drugs [67], the effects of generic entry on prices 
and uptake of specific blockbuster14 drugs and how 
this entry effect differs under various health insurance 
schemes [68] and the impact of generic drug entry on 
the cost-effectiveness of a class of anti-depressant drugs 
[69]. These four studies found that after generic entry 
both the price and volume of sales drops (both originator 
and generic versions) due to reduced promotion by the 
originator company [66]. In contrast, Frank et  al. found 
that originator drug prices increase after generic entry 
and generic prices continue to fall after more generic 
competitors enter the market [67]. Generic entry causes 
the market share of originator drugs to fall; however, 
this coincides with originator companies launching new 
branded reformulations which are promoted just prior to 
generic entry [68]. The entry of a generic paroxetine (an 
SSRI anti-depressant) lowered the price of the originator 
and reduced the cost-effectiveness of other anti-depres-
sants in that class relative to paroxetine [69]. Bokhari 
et  al. found that generic entry resulted in large welfare 
gains due to drug price reductions [65].

The final two US-based studies are by the same authors 
and use statistical modelling to determine whether patent 
challenges decreased the effective market life of branded 
drugs and whether challenges disproportionately target 
blockbuster drugs [70] and examined the relationship 
between patent portfolio building and the likelihood of 
a Paragraph IV challenge [71]. Findings indicate that the 
average nominal patent term is 16 years and the effective 
market life of these drugs is 12 years. This is not markedly 
different to patent term and market life durations prior to 
the introduction of the Hatch-Waxman Act [70]. Patent 
challenges by generic companies are the main reason for 
the gap between patent duration and effective market life 
and challenges are more common for blockbuster drugs 
[70]. Despite the increasing prevalence of weak second-
ary patents, the number, nature and duration of listed 
patents have no clear impact on the duration of effec-
tive market life [60]. Hemphill and Sampat also found 
that while patenting has increased over time, so too has 
the fraction of drugs subject to patent challenges and the 
speed with which they are challenged [71]. A drug with 
weaker patents and higher drug sales is more likely to 
face generic challenge. Weaker patents are less likely to 
be related to socially valuable research and development 

and challenges to such patents might be an important 
means of ensuring the patent system is socially valuable 
[71].

The non-US studies in this theme are a mix of Austral-
ian, European and Canadian studies and one from Paki-
stan. Two retrospective studies from Canada examined 
the effect of generic entry on the price of branded medi-
cines in the province of Ontario [72] and the impact of 
the 1987 and 1993 legislative changes regarding the price 
of drugs [73]. In Ontario, generic entry did not change 
the price of brand name drugs. However, the presence of 
at least four generic competitors was associated with a 
rise in brand name drug prices [72]. In British Columbia, 
prior to the 1987 legislative amendments, overall mar-
ket prices reduced upon generic entry. After the amend-
ments, generic competition was reduced and both brand 
and market prices increased [73].15

A retrospective study from Australia estimated the 
savings to the Pharmaceutical Benefits Scheme (PBS) if 
biosimilar versions of certain biologic drugs were listed 
and available on the PBS. It found that listing biosimilars 
could lead to considerable savings and PBS outlays could 
be reduced by up to 24% [74].

A UK prospective modelling study quantified the low-
est possible treatment costs of four novel drugs to treat 
cancer and found that local generic production could 
reduce the price of treatment by over 99% and import-
ing a generic from India could also significantly reduce 
the price of treatment [75]. A retrospective study in 
Germany determined whether demand for antimicro-
bial agents was driven by price drops following generic 
entry. It found that prices dropped significantly follow-
ing generic entry in both hospital and outpatient settings 
and this impacted demand [76]. Another retrospective 
study from the Netherlands examined the use and cost 
of select drugs following patent expiration. They found 
large reductions in the cost of defined daily doses of the 
select drugs following patent expiry, with generic drugs 
accounting for a majority share of the market [77]. There 
was a similar finding in a Bulgarian retrospective study 
that analysed the impact of generic entry on drug prices 
and market share [78]. Generic competition changed the 
market and decreased the price of medicines [78]. The 
last study in this theme is a retrospective analysis from 
Pakistan of trends in the introduction of new molecular 
entities (NMEs) and first entry generics following the 
introduction of product patents. In the years follow-
ing Pakistan’s signing of the TRIPS agreement, there has 
been a marked and consistent decline in the number of 
NMEs and first entry generics registered in Pakistan. 

15  Reference [80], discussed under patent term extensions (PTEs) also con-
cerns the Canadian legislation on PTEs. PTEs delay generic entry because of 
the extension in the patent monopoly period.

14  A blockbuster drug is one with a very high global sales revenue – the first 
such drug (cimetidine (Tagamet)) achieved revenues in excess of US$1 
billion (late 1970s). Since then the revenue threshold for blockbusters has 
increased to annual global revenues of US$2.5 billion or more. Other exam-
ples of blockbuster drugs are Lipitor, Losec and Humira.
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Conversely, there were increasing numbers of new brand-
ing of old generics for the same time period [79].

Patent policies
This theme includes studies that analyse the impact of 
specific patent policy provisions on access to medicines 
in terms of coverage, availability, cost or price. We have 
divided this theme into articles that compare and con-
trast multiple country settings (n = 9) and those that are 
focused on a single country context (n = 9). See Table 4 
below.

Comparative country studies
Articles in this theme include multi-country studies that 
span between nine and 76 countries. Four econometric ret-
rospective studies examined the impact of patent policies 
on various aspects of drug launches [81–84]. A study of 68 
countries assessed how regulatory polices affect whether 
new drugs are launched in a country and how quickly [82]. 
Similarly, three studies investigated how patent regimes 
affect the timing of drug launches in 76 countries [81], the 
speed of drug launch, price and quantity of drugs sold [84] 
and how the introduction of product patents affect the like-
lihood that pharmaceutical firms launch new and innovative 
medicines [83]. This study also measures how much patent 
owners or generic firms modify their prices to local income 
levels in 70 countries [83]. Findings suggest that longer 
patent protection facilitates market entry of new drugs in 
high income countries, though the evidence is mixed as to 
whether longer patent periods improve access to new medi-
cines in LMICs [82]. Similarly, Watal and Dai found that 
pharmaceutical product patents facilitated the likelihood 
of drug launch, though in low-income markets this effect 
is limited. Innovative medicines are launched sooner than 
non-innovative ones and differential pricing does not appear 
to be adjusted to local income levels [83]. These findings 
were reinforced by Cockburn et al. who found that longer 
and more extensive patent provisions facilitate launches 
of new drugs; however, in contrast to the other studies the 
findings were equally applicable to low- and middle-income 
countries as high-income countries [81]. Similarly, Kyle and 
Qian found patents to be associated with earlier launch of 
new products, higher drug prices and higher sales volumes. 
However, they also found that the increase in price associ-
ated with patents was smaller in lower income countries and 
suggested that policies to countervail price increases were 
therefore effective [84].

Two retrospective modelling studies aimed to assess 
the impact of patent provisions on access to ARV medi-
cines in low income countries [85, 86].16 The findings 

suggest richer countries may pay a little more for ARVs, 
but a lot more if an originator brand is supplying them 
[86]. These findings are supported by Borrell and Watal 
who found that pharmaceutical product patents con-
strain the sale of new drugs in developing countries and 
that switching all ARVs to generics would increase the 
coverage of treatment with new drugs of people living 
with HIV considerably [85].

Two retrospective studies analyse the impact of 
stronger patent laws on access to medicines and cata-
strophic health expenditure for medicines in 35 LMICs 
[87] and the impact of patent provisions on the price of 
pharmaceutical products in nine middle and LMICs [88]. 
Although these studies shared similar aims, their results 
differed. Jung and Kwon found that stronger IP laws (as 
evidenced by a higher Ginarte Park index score17) signifi-
cantly decreased access to medicines even after control-
ling for country income levels and individual wealth [87]. 
Rozek and Berkowitz report findings to the contrary. 
Their analysis finds that existing prices of branded phar-
maceutical products did not exhibit any price change 
after the introduction of ‘stronger’ IP laws and that coun-
tries with stronger IP regimes did not have higher phar-
maceutical prices than those without IP regimes [88].

The last article under this theme was a modelling study 
that aimed to link the strength of IP regimes with access 
to essential drugs using data from 55 countries [89]. 
The study found that 98% of the population of countries 
considered to have strong patent regimes have access to 
essential drugs in contrast to 76% of people in countries 
with weak patent regimes. Djolov concluded that many 
millions more people would gain access to essential drugs 
if countries with weak patent regimes reformed them to 
be at the level of countries with strong IP [89].

Articles using ‘strong IP regimes’ as the key independ-
ent variable rarely define the precise meaning of this 
term, limiting the usefulness of their findings.

Single country studies
The majority of the single country studies in this theme 
are from India. Many focus on the introduction of 
pharmaceutical product patents in India in 2005. Two 
prospective econometric studies investigated the wel-
fare effects of pharmaceutical product patents and price 
deregulation [90, 91]. Both studies found that for the 
class of drug they assessed, product patents and price 
deregulation would result in large losses in consumer 
welfare and welfare losses for the Indian economy 
[90, 91]. Only a small fraction of these losses would 
be due to increased foreign pharmaceutical company 

17  The Ginarte Park index claims to measure IP ‘strength’ but is criticised 
simply as a measure of applicant friendliness16  As did Moir et al. [32] discussed above under trade agreements.
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profits [90, 91]. Another modelling study investigated 
the impact of product patents on drug price and quan-
tities sold [92] and a prospective study measured the 
increase in pharmaceutical prices and decrease in con-
sumer welfare following the introduction of product 
patents in India [93]. Both studies found that product 
patents cause drug prices to rise [92, 93]; however, 
Duggan et al. found that these increases were larger for 
recently developed medicines and for those with few 
therapeutic substitutes [92]. Watal et  al. also reported 
significant welfare losses from the introduction of 
product patents [93]. The last article from India in this 
theme was a retrospective quantitative study that inves-
tigated the impact of patent policy in India on the avail-
ability of new drugs by measuring delays in drug launch 
[94]. New drugs in India had an estimated launch lag of 
4.5-5 years, a much greater period than Germany or the 
USA. This lag time is greatly reduced for blockbuster 
drugs [94].

A retrospective = study from Thailand and an com-
parative study from Italy aimed to assess the impact 
of patent status on pharmaceutical prices [95, 96] and 
pharmaceutical inventions [95]. Both studies found that 
patented medicines were associated with considerably 
higher prices than equivalent generics [95, 96].

A study from Canada examined whether IP changes 
over 3 decades affected the market exclusivity time of 
brand products on the Ontario Drug Benefit formulary 
[97]. Over the time period analysed, the study did not 
detect any systematic effects of Canada’s stronger phar-
maceutical IP laws on market exclusivity [97].

The last study in this theme is a retrospective modelling 
study from the USA. It investigated the welfare effects of 
generics and me-too18 drugs [80]. Both generics and me-
too drugs increased consumer welfare, however, insur-
ance payments decreased for generics but increased for 
me-too drugs. Removing generics from the market would 
decrease consumer welfare and increase insurance pay-
ments [80].

TRIPS plus rules
This theme includes studies that analyse the impact 
of particular TRIPS-plus rules on access to medicines 
in terms of availability, cost or price. We have divided 
this theme into articles that focus on the impact of data 
exclusivity (n  = 3), patent term extensions (n  = 3) and 
those that focus on secondary patents (n = 9). See Table 5 
below.

Data exclusivity
All three studies under this theme were from the USA. 
These three retrospective studies examined the impact 
of data exclusivity on the price of specific drugs [98], the 
cost to the Utah Medicaid drug program [99] and the 
National Medicaid drug program [100]. Kesselheim et al. 
found data exclusivity resulted in a delay in availability, 
elevated drug prices and slowed the uptake of generic 
alternatives which cost Medicaid $1.5 billion over 4 years 
[100]. These findings were reinforced by Nelson et  al’s 
study which found a 6 month data exclusivity extension, 
for three classes of drugs, cost Utah’s Medicaid program 
$US2.2 million over 18 months, projected nationally to 
cost $US430 million [99]. Similarly, another study by Kes-
selheim and Soloman found data exclusivity extensions 
due to a new indication raised drug prices by a factor of 
more than 50 [98].

Patent term extensions
This theme included two studies from Canada and one 
from Australia. A prospective modelling study from 
Canada measured the cost to the Federal government 
of patent term extensions caused by the introduction of 
SPCs, a requirement of CETA [101]. This is estimated to 
lead to higher provincial and national drug expenditure 
[101]. Another study from Canada costed the impact of 
the introduction of the patent term extension legislative 
changes of 1987 and 1993 to the Canadian Patent Act and 
found that there was negligible impact on provincial drug 
prices before 1995; however patent term extension could 
be responsible for the very large increases incurred since 
then [102].19

The last study in this theme is the independent pharma-
ceutical patent review commissioned by the Australian 
government which was tasked with examining whether 
Australia’s patent system was effective in securing the 
timely access of competitively priced pharmaceuticals. 
It found that patent term extension provisions led to sig-
nificantly increased costs, ($AU240 million in the short 
term and $AU480 million in longer term costs) [103].

Secondary patenting
Six of the nine articles under this theme are from the 
USA. Kapzynski et  al. measured the prevalence of sec-
ondary patents for their impact on patent duration. They 
found that secondary patents were common, especially 
for blockbuster drugs, and that they added an addi-
tional 6-7 years to patent terms [104]. Similarly, Feldman 

18  A me-too drug is a compound that is structurally related to a first-in-class 
compound, belongs to the same therapeutic class and is used for the same 
therapeutic purposes, but which differs in some respects, such as adverse 
reactions profile, or drug–drug interactions.

19  In 1987 the Canadian Patent Act was amended to delay permitting com-
pulsory licenses. It also extended patent duration from 7 to 10 years. It was 
further amended in 1993 to exclude compulsory licencing and extend patent 
duration to 20 years.
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examined the extent and regularity of evergreening 
behaviour in the USA over time and found that 78% of 
new entries in the Orange Book were for existing drugs 
[105]. Like Kapzynski, Feldman found that secondary 
patenting was particularly common among blockbuster 
drugs and that 80% of those who added protections 
added more than one [105].

A case study that investigated the number and nature 
of patents on two ARV medicines had similar results [19]. 
This identified 108 patents that could collectively delay 
generic competition as long as 12 years after the patent 
expiration of the drug’s base compounds and 39 years 
after the first patents on the drug. Many patents identi-
fied were of questionable validity [19]. Another study 
calculated the added patent duration on medical devices 
required to deliver medicines by examining four common 
conditions treated by a device/medicine combination. 
This found that 90% of the 49 device/medicines studied 
had unexpired device patents [106]. Device patents were 
the only unexpired patent for 14 medicines. This type 
of patent extended the median patent term duration on 
delivery of the medicine by almost 5 years [106].

A statistical modelling study measured the welfare gain 
from increased innovation in pharmaceuticals and found 
that the loss (to the community) due to extensions in data 
exclusivity far exceeded the gain (to originator compa-
nies) from incremental innovation or secondary patents 
[107]. Overall, secondary patents resulted in large social 
welfare losses [107]. A statistical modelling study meas-
ured the time lag between approvals for single active 
ingredient and fixed dose combinations (FDC) and found 
that FDC drug approvals had increased significantly in 
recent years [108]. Additionally, non-NME FDCs added 
a median of 9.7 years to the patent life of the single active 
ingredient medicines in the combination [108]. Pharma-
ceutical companies often market FDCs shortly before 
generic versions of the single active ingredients drugs are 
due to enter the market, extending the patent life of all 
drugs in the combination [108].

An Australian case study estimated the costs of delayed 
entry of generics for two medicines due to two types of 
secondary patents: new formulations and closely related 
chemical variants. Delayed entry of generics due to such 
secondary patents cost over $AU1.1 billion over 8 years 
for one drug and $AU150 million for another drug [109].

The final two studies by Sampat and Shadlen are coun-
try comparisons of primary and secondary patent grant 
rates. The first study included three developing coun-
tries (India, Brazil and Argentina) and compared them 
to the USA, the EU and Japan [110]. It found that meas-
ures to restrict secondary patents in developing coun-
tries have very limited impact and do not significantly 

determine patent grant rates. Secondary grant rates 
were lowest in Brazil and highest in the USA. Argenti-
na’s measures to restrict secondary patents appear to be 
the most successful [110]. Sampat and Shadlen’s other 
study compared the effectiveness of Indian and Brazil-
ian measures and policies to limit secondary patents 
[111]. Findings indicate that Brazil is less likely to grant 
applications than India, but in both countries, measures 
designed to limit secondary patents were relatively inef-
fective [111].

Conflict of interest
Several studies disclosed funding from research-based 
pharmaceutical companies [62, 63] and associations 
[64, 88, 89] and one from a generic and biosimilars asso-
ciation [57]. Of these, the aforementioned Djolov and 
Rozek articles’ [88, 89] findings differed from the rest of 
the articles and scored poorly on our quality assessment 
scale. These studies had little to no impact on the pre-
dominant findings of the review given their low-quality 
scores and contrary findings to the other 89 included 
studies. Other industry funded studies [57, 62–64] used 
sound methodologies (according to our quality assess-
ment scale) and had findings consistent with the vast 
majority of studies.

This systematic review included a small number of 
papers that were authored by some of this review’s 
authors [35, 74, 109]. Quality assessment of these articles 
was delegated to a team member who was not an author. 
None of these papers had findings that deviated from the 
predominant findings of the review.

Quality of articles
A small number of studies scored lower on our quality 
assessment scale due to a lack of detail in the method-
ology [26] or methodological flaws [63] and assump-
tions. Some relied on modelling that did not measure 
variables at appropriate points in time [34, 79] or dem-
onstrate the existence of a correlation or causal relation-
ship between policy changes and indicators of access to 
medicines [33, 43].

Scope
Overall, only about a third of the studies included 
resource poor settings, signalling a need for greater 
emphasis on the impact of IP laws in low and LMIC con-
texts where longer patent terms are likely to have more 
damaging impacts on access to medicines for the most 
vulnerable. This is particularly pertinent as some low-
income countries are poised to graduate from LDC status 
and will no longer be exempt from granting pharmaceu-
tical product patents.
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Discussion
The main finding of this review is that TRIPs-plus IP 
rules are associated with increased drug prices, con-
sumer welfare losses and increased costs to consumers 
and governments.

Trade agreements
Although more extensive IP provisions and longer 
monopoly periods are largely being driven by trade nego-
tiations, most studies did not primarily examine trade 
agreements. Those that did, focused on US and EU trade 
agreements. This is not surprising given these jurisdic-
tions are net exporters of medicines and therefore the 
most likely to seek TRIPS-plus IP provisions in trade 
agreements. The EU trade agreements studied included 
CETA and the EU-Andean FTA. The IP provisions in 
these EU trade agreements were found to have potential 
negative implications for access to medicines in Canada 
[22–24], Peru [37] and Columbia [38] by delaying the 
entry of generic competition and increasing pharmaceu-
tical expenditure.

The US trade agreements studied spanned a broader 
range of countries. Some of the studies included regional 
trade agreements that included the USA, however their 
findings were confined to the impact of the IP provisions 
on a specific country. This included the impact on Thai-
land [25–27], Jordan [28, 39], Korea [29, 30], Canada [31, 
32], Chile [34], Guatemala [33], and Vietnam [35]. All of 
these studies found negative implications for access to 
medicines in the selected country. These negative impli-
cations included increased treatment program costs and 
decreased treatment coverage [35], increases in drug 
prices [26, 27, 32, 34, 39], restricted and or delayed access 
to generic [26–28, 33, 39] and biosimilar drugs [32], lost 
savings [31], consumer [25, 29] and total welfare losses 
[29], and increased pharmaceutical expenditure [26, 28]. 
Additionally Son found that the Korea-US trade agree-
ment failed to increase the availability of new medicines 
in Korea and did not shorten the drug availability lag for 
new medicines [30].

Of the 18 studies that focused primarily on trade agree-
ments, the findings of one deviated significantly from 
the rest. Bollyky focused on the impact on all countries 
with US trade agreements and found no increases in the 
average off-patent originator drug price, pharmaceutical 
spending, consumption of pharmaceuticals, the propor-
tion of branded versus generic drugs or in the national 
spending on pharmaceuticals as a share of total health 
expenditure [36]. Kapczynski et  al. criticised Bollyky’s 
analysis as “misleading because it fails to look at the right 
drugs at the right points in time, overlooks the tempo-
ral dimensions of implementation of provisions in previ-
ous trade agreements, and ignores the broader context 

in which trade agreements are negotiated and imple-
mented” [112]. They suggest more empirical work is 
needed to better understand the impact of more exten-
sive IP provisions on access to medicines in low income 
countries [112]. Of relevance here is Shadlen et  al’s 
observations that IP provisions in trade agreements come 
into effect at different times, making analysis complicated 
[10]. Many countries with trade agreements introduced 
pharmaceutical product patents only after TRIPS (1995). 
Given 20-year patent terms, it is premature to assess the 
impacts of TRIPS-plus provisions until patent expiry in 
2015 or later for countries taking full advantage of transi-
tion periods [10].

Fifteen of the 18 studies on trade agreements were 
prospective modelling studies drawing on leaked text 
to assess the potential impacts of the agreements before 
they were signed. Islam et al. describe in detail the advan-
tages and disadvantages of prospective versus retrospec-
tive analyses of trade agreement impacts [16]. They claim 
that while both types of studies generally find that trade 
agreements result in price increases and consumer wel-
fare decreases, there is generally a difference in the size of 
the impact with retrospective studies tending to be more 
modest in their impact estimates [16]. This was attrib-
uted to assumptions made in ex-ante models and the lim-
itations of ex-post studies [16].

Patent policies
Several comparative country studies that measured the 
impact of patent regimes on time to drug launch found 
that more stringent patent provisions accelerate the mar-
ket entry of new drugs, [81–83, 85, 94] especially ‘block-
buster’ drugs [82, 94]. Some of these studies found this 
phenomenon to be true only for high income countries 
and not low- and middle-income countries [82, 83]. This 
could reflect simple profit maximising behaviour, focus-
ing on more lucrative markets and more lucrative drugs. 
Conversely, two studies found that higher levels of IP 
protection were associated with lower access to medi-
cines [85, 87]. Even in studies that showed a positive 
association between longer IP protection and new drug 
availability, the high price of the patented pharmaceutical 
product resulted in a net effect of significantly reduced 
sales [85]. Hellerstein also found that countries with 
largely originator drug markets were paying significantly 
more for ARV than generic supply countries [86]. Rel-
evant here is an important finding of studies on generic 
entry - this results in significant price falls only when 
there is competition among generics [113].

The findings of two comparative patent studies con-
trasted markedly with the studies above. Rozek and 
Berkowitz find that ‘improving’ IP regimes does not 
change the prices of branded pharmaceutical products 
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and that countries with ‘improved’ IP regimes do not 
have higher priced drugs than countries without [88]. 
‘Improved’ IP in this instance was equated with stronger 
protection of IP, but the exact meaning of this was not 
defined. Further, there were inadequate controls for 
other relevant variables [88]. Djolov also found that 
strong patent protection was associated with better 
access to essential drugs [89]. In the Djolov study [89] 
the essential drugs are almost all off-patent and there-
fore unaffected by the strength of the patent provisions. 
The time period studied was not long enough to cap-
ture the impact of new patent provisions [89]. To more 
accurately measure the relationship between patent and 
prices, only new previously unpatented drugs introduced 
after the new product patent regime should be included 
in the analysis [114, 115].

The nine single-country studies that focused on the 
impact of stronger patents all found negative implica-
tions for access to medicines. Patents were found to 
cause significant welfare loss [90, 91, 93] and a rise in 
drug prices in India [92]. Supporting these findings, the 
availability of generics and me-too drugs led to con-
sumer welfare gains [80].

The studies focused on India are particularly pertinent 
to understanding the impact of introducing patents for 
pharmaceutical products. India took full advantage of the 
10-year transition period to introduce such patents [116]. 
Further, India designed its patent legislation to ensure 
that closely similar medical compounds could not be 
patented unless there is a new therapeutic benefit. Prior 
to this, Indian manufacturers were legally producing 
generic versions of many medicines under patent in other 
countries. The Indian patent regime has implications for 
access to medicines not only in India, but around the 
world as it may inhibit the production of generic medi-
cines. India is the world’s biggest producer of generic 
medicines and accounts for more than 80% of ARV 
annual purchase volumes [117]. Although these studies 
focused on the Indian market only, pharmaceutical prod-
uct patents in India could potentially curtail generic drug 
supply for many of the world’s poorest countries.

TRIPS‑plus rules ‑ patent term extensions and secondary 
patents
The articles that measured the impact of TRIPS-plus 
rules focused on patent term extensions and secondary 
patenting. Ten of the 13 TRIPS-plus studies were from 
North America, two were from Australia and one was a 
multi-country study that included the USA.

All patent term extension studies found negative 
impacts for access to medicines which included increased 
government health care expenditure [99–103], increased 
drug prices [98, 100] and delays in drug availability [100].

Similarly, all articles examining secondary patents 
found negative impacts for access to medicines including 
longer monopoly periods that delayed the market entry 
of cheaper generics [19, 104, 106, 107], increased costs 
to taxpayers [109] and social welfare losses [107]. The 
only article that included a focus on resource poor set-
tings found that measures to restrict secondary patenting 
had limited effectiveness in Argentina and no measur-
able impact in India and Brazil [110]. The authors suggest 
that administrative and procedural features of patent sys-
tems may be a greater influence on the grant of second-
ary patents than patent laws themselves [110]. Tackling 
this issue would mean addressing the kind of techni-
cal assistance provided to patent offices in lower- and 
middle-income countries [118]. This is a priority issue 
given the expense of challenging granted patents and the 
impact that longer patent durations could have on access 
to medicines in countries less able to pay high prices for 
medicines. Secondary patenting in India could have neg-
ative ramifications for countries that depend on India for 
affordable generic drugs.

Generic entry/patent expiry
Generic drugs are more affordable than patented drugs 
as they are usually more closely priced to the marginal 
cost of production when there are three or more generic 
drugs available [113]. It is therefore unsurprising to find 
that all articles that explored various facets of generic 
market entry and or patent expiry found positive impacts 
for access to medicines. For example, the most salient 
finding in this group of 22 articles was that generic mar-
ket entry resulted in significant reductions in the cost of 
medicines [23, 58, 60, 61, 64–67, 69, 73, 75–78, 119] but 
not necessarily in the price of the originator drug [72]. 
One study found generic status to be the most consistent 
predictor of a drug’s price [61].

The introduction of the US Hatch-Waxman Act in 1984 
was designed, inter alia, to promote early and efficient 
access to generic drugs. This was to be done by facilitat-
ing accelerated approval by the Food and Drug Adminis-
tration (FDA), the national regulator, to allow for market 
entry of generics as soon as patents expired, or were oth-
erwise found to be invalid or not infringed [14]. Studies 
which focused on generic market entry in the USA found 
that the introduction of the Hatch-Waxman Act resulted 
in a rise in patent challenges [63], an increase in the num-
ber of patents associated with each medicine [105] a rise 
in the generic share of the market [64], consumer welfare 
gains [62] and a decrease in daily treatment costs [64]. 
To maximise profits, however, many originator brands 
patent reformulations to lessen the financial impact of 
patent expiry [68]. Among best-selling drugs, Feldman 
found that over 70% of medicines listed in the Orange 
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Book added additional patents or data exclusivity privi-
leges to the medicine, indicating extensive use of second-
ary patenting [105].

Nearly all of these studies were set in high-income 
countries, however, even between EU Member States sig-
nificant wealth disparities exist and access to medicines 
is not uniform. One multi-country EU study found that 
affordability constraints impacted on drug access and 
when generic alternatives entered the market access to 
effective medicines improved, most notably in lower-
income EU Member States [57]. These findings have 
implications for settings where patents and high drug 
prices compromise people’s access to affordable generics.

Compulsory licensing, parallel trade and other flexibilities
TRIPS flexibilities such as compulsory licensing or even 
the threat of compulsory licensing, increase drug avail-
ability [48], increase treatment coverage and decrease drug 
prices [48, 49]. Compulsory licensing has most commonly 
been implemented to facilitate greater access to ARV med-
ication [48–50]. Interestingly, compulsory licensing seems 
to have become less frequent since 2006. Parallel trade 
appears to have a more modest impact on drug prices [52, 
53] than compulsory licensing, however, there were very 
few studies on parallel trade, all of which are focused on 
EU Member States. Despite this, most showed cost savings 
from parallel trade [54–56]. These findings are in keeping 
with what TRIPS flexibilities were originally designed to 
do: provide governments with the ‘policy space’ to mitigate 
the negative impacts of patents, such as excessively high 
drug prices and lack of competition [120].

Other systematic reviews
The findings of this study provide rich empirical detail 
and findings that add to other systematic reviews. Barlow 
et al’s systematic review of the health impact of trade and 
investment agreements, also found one study [35] show-
ing increased access to medicines due to compulsory 
licensing. Islam et  al’s review of IP provisions in trade 
treaties on access to medicines in LMICs also found that 
IP provisions in trade agreements increased drug prices 
and decreased consumer welfare [16]. However, this 
review did not include high income countries or IP rules 
unrelated to trade agreements. Trachtenberg et al’s policy 
brief on trade agreements and access to medicines had a 
narrower scope of review but included a useful critique 
of the methods the studies employed [121]. This review 
included some of the same articles and reached the same 
conclusions as the current study; IP provisions in trade 
agreements have a negative impact on the price and 
availability of medicines. The current review included a 
broader set of studies and is useful in providing a more 
complete assessment of the current state of knowledge.

Limitations
This review included only English-language articles, so it is 
possible we excluded otherwise valid studies based on this 
criterion. Many included articles were focused on European 
and North American countries and there is a dearth of liter-
ature on resource-poor settings so we cannot draw conclu-
sions about the effects of changes in IP in these countries. 
Additionally, it was very challenging to systematically scan 
the grey literature for papers that met the inclusion criteria 
due to the sheer volume of irrelevant material it generated, 
so relevant grey literature may have been missed.

Conclusions
The papers in this review span various disciplines includ-
ing economics, public health and social sciences. Much 
of the evidence comes from studies focused not on the 
impact of specific trade agreements, but on specific 
TRIPS-plus provisions implemented independently of 
trade agreements.

With very few exceptions, the articles in this review 
found that the introduction of patents following imple-
mentation of TRIPS rules and pharmaceutical-related 
TRIPS-plus IP provisions are associated with an increase 
in drug prices, consumer welfare losses and increased 
costs to consumers of pharmaceuticals and national gov-
ernments. Studies in this field can be complex and the 
quality of the findings is dependent on when impacts are 
measured, the context and choice of methods.

There is evidence that TRIPS flexibilities can facilitate 
access to medicines although their use is limited and 
their implementation sometimes challenging – they 
cannot alone be a panacea to IP provisions that increase 
monopolies. They can, however, offer countries some 
flexibility and negotiating leverage with pharmaceutical 
companies in determining their access and pricing with 
regards to national markets. The same is true of some 
country-based policies designed to increase access to 
affordable generic medicines. IP laws do not operate 
outside social, political and economic contexts whether 
at local or global levels. In particular, they interact with 
a range of other laws that are likely to impact access to 
medicines in a given jurisdiction, which although out-
side the scope of this paper, merits further research. 
There is clearly also a need for further research to 
advance the policy-oriented research agenda devel-
oped in 2019 by the Working Group on Trade, Invest-
ment Treaties and Access to Medicines, particularly to 
strengthen quantitative studies of the impact of treaties 
on access to medicines for people in LMICs [122].
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