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LETTER FROM THE DIRECTORS 
 

 
 

Dear delegates,  
 
 
We are delighted to welcome you to Toronto Thinks 2015, Canada’s third annual 
global health case competition, presented by Juxtaposition Global Health Magazine. 
Juxtaposition aims to provide an interactive forum through which the essential 
health issues of our time can be explored. Using a multidisciplinary approach, 
Juxtaposition has sought to provide contrasting perspectives on global health issues 
from a wide array of socio-cultural, political, economic, and biomedical contexts. 
      
It was with this mission in mind that Toronto Thinks: Global Health Innovations and 
Solutions was established in 2013, and continues to be what it is today, and much 
more. Being undergraduates with an interest in the field of global health, we hope 
that you will benefit from the opportunity to work within a multidisciplinary team to 
provide a solution to a realistic challenge. As advocates of problem-based learning, 
we believe that this unique, immersive experience will aid you in developing skills 
different from those you might gain through more traditional academic means. 
      
Whatever it is that you gain from your involvement, we hope that it will prove to be 
valuable in future endeavours. 
      
Welcome, once again, and thank you for your participation in Toronto Thinks 2015! 
We are looking forward to the competition immensely and hope you are as well! 
   
    
Good luck, 

 
 

                        
Julianne Lee 

Toronto Thinks Director  
2015  

Simran Dhunna 
Toronto Thinks Director  

2015 

Sarah Bibby 
Toronto Thinks Director  

2015 
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COMPETITION PROCEDURE 
 

 

 
Work Day and Case Presentation: The case study is developed by the Toronto Thinks 
Case Guide Team, under the guidance of faculty from the University of Toronto’s 
Human Biology program and the Dalla Lana School of Public Health. On the Work Day, 
Saturday November 28, workstations will be offered to teams, where they will have the 
opportunity to meet with mentors. Teams will present their solutions on Sunday 
November 29 to a panel of judges. 
 
Mentors: The mentors are graduate students at the University of Toronto who will aid 
the teams in critically examining their proposals. The mentors will not be aiding in the 
development of the case and they are not experts in the topic of the case competition. 
During the meeting with the mentors, the teams may ask questions about the 
appropriateness of their proposals and the mentors will point out any areas in need of 
improvement or development. To ensure standardized mentorship to all teams, the 
case guide will be provided ahead of time to the mentors.  
 
First Round of Presentations: On the morning of November 29, the teams will submit 
their presentation slides to the Toronto Thinks executives. No changes to the 
presentation will be allowed after the submission. The first round of presentations will 
be delivered to a panel of judges and is not open to the public. The six finalist teams 
will proceed to the second round of judging and address the curveball scenario. The 
solutions will be judged based on a standardized rubric and set of expectations. After 
the announcement of finalists, the judges may provide feedback to the teams. 
 
The Curveball: After the announcement of the finalists, the six best teams will have a 
given time interval to improve on one aspect of their case, so as to address the 
curveball scenario. After the designated interval, the teams will submit their final 
presentation.  
 
The Final Presentations: On the afternoon of November 29, all teams will gather for 
the final rounds of presentations. The six finalists will present their solutions to the 
audience and the judges. The presentations will be followed by the final keynote 
speech after which, the competition winners will be announced. The winning team will 
have their idea published in Global Health NOW and Juxtaposition Global Health 
Magazine. 
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INTRODUCTION 
 

The 2015 Toronto Thinks Case Competition will focus on Tuberculosis monitoring in 
the Donbass sub-region of Ukraine, specifically in the context of internally displaced 
populations. 
 
Although the defined boundaries of the Donbass vary, the most common use of the 
term includes the Donetsk and Luhansk oblasts that were previously under Ukrainian 
control. In 2014, the Ukrainian Revolution involved the rebellion of pro-Russian 
separatist groups against the Ukrainian government in the Donbass, which has led to 
partial Ukrainian control, while the remaining areas are contested. As a result of this 
conflict, over 1.4 million people were displaced and 5 million are in need of 
humanitarian aid due to interrupted access to basic necessities. 
 
The threat of Tuberculosis (TB) infection is of particular importance to the health of 
internally displaced persons (IDPs). Several Eastern European countries - including 
Russia and Ukraine - have been highlighted globally as regions with very high levels of 
multidrug-resistant Tuberculosis and extremely drug resistant tuberculosis (MDR-TB 
and XDR-TB, respectively). The emergence and spread of MDR-TB and XDR-TB is an 
issue that is strongly intertwined with refugee health, both because of the high 
mobility of disease in times of conflict and displacement, and the vulnerability of 
refugee populations to disease. In the context of current refugee populations in the 
Donbass, sub-regional foci of drug resistance poses a serious threat both in terms of 
refugee health in the immediate future, and in terms of more widespread levels of 
MDR-TB in years to come. 
 
Monitoring: 
An imperative component of proper management of epidemics is effective 
monitoring - it enables adequate control and prevention of infection for a given 
population. The importance of monitoring is particularly applicable when drug 
resistance is an imminent threat that increases transmission of the targeted disease. 
For the purposes of your challenge, “monitoring” or surveillance systems identify and 
track TB infections within the most populated regions of the Donbass. At a 
fundamental level, you should devise a strategy that would make record of diagnosed 
patients, track patients who are receiving treatment as well as those who are not, and 
anticipate potential outbreaks of TB, MDR-TB, and XDR-TB. The system created to 
perform the outlined task must also consider how treatment may be logistically 
facilitated, to effectively track patients for monitoring purposes. The monitoring 
strategy should be suitable for execution in the context of limited resources, including 
infrastructural resources, and conflict with large populations of IDPs. Do not assume 
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that there is central management to work alongside in the Donbass to implement 
your strategy. As per the earlier description, the Donbass area is contested and as 
such, there is no singular leading political party. Your team should address how your 
proposed strategy will be able to function within this context.  
 
 
 

THE CHALLENGE 
 

On November 7th, 2015, the World Health Organization Regional Office for Europe, 
established the “Donbass Tuberculosis Working Group” (DTWG) to consult and assist 
with the mitigation of TB prevalence in Donbass, Ukraine. The collaboration between 
the DTWG and governmental authorities in Donbass will serve as a pilot initiative. If 
successful, the DTWG initiative will serve as a model for expansion across regions 
affected by conflict in Eastern Ukraine. 
 
The DTWG consists of 16 experts in infectious disease who have been divided into 4 
main sub-committees: monitoring, treatment, program delivery, and evaluation. The 
pilot initiative will be conducted over a period of 3 years. To enable the formulation 
of a cohesive strategy, each sub-committee has been instructed to develop a 
preliminary strategy proposal that will be presented and discussed on Nov 28th-29th 
with the broader DTWG.  
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November 16th, 2015 

 
Monitoring Sub-Committee 
Donbass Tuberculosis Working Group (DTWG) 
 
Regional Office for Europe 
UN City 
Marmorvej 51 
DK-2100 Copenhagen Ø 
Denmark 
 
Dear Monitoring Sub-Committee Members, 
 
Referring to Memorandum E-EU.100915 of November 7, 2015, the DTWG will convene 
on Nov 28th and 29th to present and discuss each sub-committee’s preliminary 
strategy proposal. These presentations will inform the development of a cohesive plan 
for the DTWG. This letter outlines key considerations for developing your preliminary 
strategy proposal.  
 
Of the different divisions within the Donbass TB Working Group, your team must 
oversee population health monitoring for TB prevention and control strategies. Your 
first assignment as the Monitoring Sub-committee is to create and present a 
detailed monitoring strategy proposal for the 3-year pilot program in Donbass, 
Ukraine.  
 
Your team should consider immediate avenues to identify and track TB infections, 
namely drug-resistance TB infections and outbreaks, but also be mindful of the 
transition in management after the dissolution of the DTWG. Additionally, your 
assignment is intended to work in tandem with the other DTWG sub-committees - 
treatment, program delivery, and evaluation. As such, your preliminary strategy must 
consider the objectives of the other sub-committees in a supportive and resourceful 
manner. Finally, given the preliminary nature of your monitoring strategy and your 
presentation guidelines, your group is expected to use discretion regarding the extent 
of detail included in the presentation. Please refer to the list of recommendations 
below to appropriately guide your proposal.  
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Presentation Guidelines: 
 
In the first round, you will have 10 minutes to present your strategy to the DTWG, 
followed by a 5 minute Question and Answer Period. In the final round, you will be 
given a ‘Curveball’ scenario, in which you will have to adapt your strategy to the given 
circumstances. Finalists will have 12 minutes to present their refined strategy, with a 5 
minute Question and Answer period. Below is a brief list of recommendations for your 
first round strategy presentations.  
 
• Your monitoring strategy should be designed in a manner that supports treatment, 

evaluation of effectiveness, and program delivery 
• Your preliminary strategies should consider the political/social context in Donbass 
• Proposal should be:  

• feasible/resourceful 
• adaptable/resilient to account for relatively minor challenges and new 

information obtained over the 3 year period 
• designed for simple transitioning after the 3 year period to governmental 

authorities 
• sustainable for use until the region achieves significantly improved stability  
• should have clearly outlined mechanism(s) to identify and track TB infection, 

focusing on drug-resistant infections. 
• detailed to include the full 3 year period of the pilot program (differentiate 

between short term and long term goals, both of which must work in tandem) 
• All aspects of strategy design should be supported by justifiable rationale  
 
 
 
 
 

 
  

 
 
All characters, organizations, and plots described within the case are fictional and bear no direct reflection on existing organizations or 
individuals. 
 
The authors have provided informative facts, figures and projections within the case to help the teams. The data and projections 
provided are derived from independent sources, may have been adapted for use in this case, and are clearly cited such that teams can 
verify or contest the findings within their recommendation, it is pertinent to do so. While every effort has been made to provide the most 
up-to-date information in all recorded statistics, and presented data, we cannot guarantee that all facts and figures are current at time of 
publication. Should you notice any discrepancy between your research and the guide, we highly recommend you going w ith your 
own personal analyses. Teams are responsible for justifying the accuracy and validity of all data and calculations that are used in their 
presentations, as well as defending their assertions in front of a panel of knowledgeable judges. 
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SECTION I: UKRAINE IN CONTEXT 
 

Geography 
 

Ukraine is the largest country that exists completely within Europe. Bordered by 
Moldova, Romania, Hungary, Slovakia, Poland, Belarus, and Russia, Ukraine also has a 
significant southern coastal perimeter meeting the Black Sea and the Sea of Azov. The 
country is divided into 24 oblasts, across which the population of 44,429,471 is 
unevenly distributed (CIA, 2015).  
 
The Donbass, referring collectively to the Luhansk and Donestk oblasts, is the 
easternmost region of Ukraine, which shares its external border with Russia. Luhansk 
has a population of 2.9 million living mostly within urbanized areas. It is comprised of 
18 districts, 37 towns, and 109 villages. Donetsk, directly south of Luhansk, contains 28 
cities and has a population of 5 million. It serves as a strong industrial hub for Ukraine 
and as such is also highly urbanized (CIA, 2015).  
 

 

Figure 1: Administrative Map of Ukraine  (http://www.nationsonline.org/oneworld/map/ukraine-administrative-
)map.htm 
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Demographics 
As of 2015, 44.63% of the 
population is 25-54 years 
old and 15.22% of the 
population is 0-14 years 
old, thereby forming an 
expansive population 
pyramid shape (CIA, 2015). 
However, the distribution 
of age groups is expected 
to change with the current -
0.6% population growth 
rate and -2.25 net 
migration rate (CIA, 2015). 
As for the sex ratio, although 
the ratio of males and females is close to 50% at birth, the total population sex ratio is 
46% for men and 54% for women (CIA, 2015).  
 
 

Culture  
  

The issue of national identity has been at the center of Ukrainian Crisis in the past year. 
Ukraine’s national identity is intimately related to its cultural diversity and 
demographics (Shulman, 2006). The coexistence of different cultures and the society’s 
demographic will be briefly examined in this section. 
 
Ethnicity and Cultural Difference 
The cultural diversity seen in Ukraine is one of the features of it being a bi-ethnic state. 
75% of the population are ethnic Ukrainians while 20% are ethnic Russians. Despite the 
higher proportion of ethnic Ukrainians, Ukrainian and Russian languages are used 
almost equally in Ukraine because of the heavy influence from Russia throughout its 
history. The majority of ethnic Russians and Russian-speakers live in the east where the 
economy is predominantly industrialized. It is also important to note that Ukrainians 
feel that the two ethnic groups are culturally very different. In a 2001 survey, 1500 
Ukrainians were asked to scale the similarity in culture between the two ethnic groups. 
The results attest to the wide cultural gap that Ukrainians perceive in their society, 
which is strongly associated with diverging ethnicities as oppose to geographic 
distributions. (Shulman, 2006) 
 
 

Figure 2: Ukraine Population Pyramid 2014 (CIA, 2015) 
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Religion 
The prevalent religion in Ukraine is Orthodox Christianity with approximately 60% of 
Ukrainians identifying as Orthodox Christians. 8-10% of the population are part of the 
Ukrainian-Greek Catholic Church. Other identified religions include Ukrainian 
Autocephalous Orthodox (1-2%), Judaism and Islam (< 1%) (CIA, 2015). 
 
Family 
Before the sixteenth century, the family structure in Ukraine was the large extended 
family with multiple generations sharing a single property. At the time, the family 
system was patriarchal. By the eighteenth century, the family structure transitioned 
towards the nuclear family model but still maintains the male-dominant structure. 
(World Culture Encyclopedia)  
 
 
Sociopolitical Origins of the Ukrainian crisis 
 

Understanding the historical roots of the ongoing volatile situation in Ukraine is a 
difficult task. This section provides a basic background to the current origins of the 
crisis. Though the sociocultural and geopolitical influences behind the crisis can be 
traced far further back, the protests began in November 2013 after then-president 
Viktor Yanukovych rejected an expected trade agreement for greater economic 
integration with the EU (“Ukraine crisis: Timeline”  n.d.): a symbolic indicator to some 
international stakeholders and the Ukrainian public that Ukraine was increasingly 
shifting its international policy towards Russia and away from Europe (Fisher, 2014). The 
impression that Yanukovych was turning away from Europe and towards Moscow was 
further emphasized when Russia offered an economic stimulus of approximately 15 
million USD and a promise of cheaper gas exports. Ukraine, which has historically been 
a ‘borderland’ divided on sociocultural identity, politics, and even ecology between the 
more European Western regions and the more Russian Eastern regions, divided too on 
public reaction to Yanukovych’s decision (Yekelchyk, 2014). 
 
Widespread protests began in Kyev on November 21, and by January, protests had 
spread to 11 of the 17 Western and Central regions, with protesters seizing the 
government offices in five (“Ukraine crisis: Timeline”). After Yanukovych signed an anti-
protest law on 16 January 2014 --deeply restricting free speech, media, driving in a 
group, and wearing a helmet--protests began in some of the Eastern regions as well 
(“Ukraine crisis: Timeline”). While Yanukovych’s policies in November crystallised the 
public will, it was not the sole motivator behind the protest (Fisher, 2014). Since 
gaining recognized independence in 1991 after the dissolution of the USSR--the first 
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time Ukraine was independent since the aftermath of WWI-- its government has been 
tied to corruption schemes and economic mismanagement, especially the Yanukovych 
government (Osipian & Osipian, 2006). Originally ousted in the Orange Revolution of 
2004 on suspicion of electoral fraud, Yanukovych was re-elected in 2010: a presidential 
term characterized by economic stagnation, currency devaluation, lack of transparency, 
press censorship, corruption, and alleged attempts to remove political opposition 
(Yekelchyk, 2014). The protests, known as the Euromaidan demonstrations, appear to 
have been as much about the corruption within Ukraine itself as the geopolitics 
between Europe, Russia, and Ukraine. The protests were ultimately successful, 
culminating in Yanukovych ousted for the second time, a restored Constitution, a newly 
elected government, and an 18 million USD loan from the International Monetary Fund 
contingent on austerity measures (“Ukraine crisis: Timeline”). 
 
These were not the only outcomes of the Euromaidan demonstrations. While relative 
calm has returned to the western and central parts of the country, eastern Ukraine has 
become more destabilized. Yanukovych drew much of his political support from the 
eastern and southern regions of Ukraine (Osipian & Osipian, 2006), and the change in 
regime has had a profound effect on those areas. Since the demonstrations, the 
sequence of events in the East include a covert Russian invasion and annexation of 
Crimea, and a war between the new Ukrainian government and Russia-backed 
separatists in Donbass (“Ukraine crisis: Timeline”). To begin to understand the ongoing 
crisis in the East, it is important to return to the historical context of the internal 
divisions of Ukraine. Scholarly opinion differs, but for the purposes of basic 
background, Ukraine is often considered as split into central (including Kyev), western, 
and southeastern (Katchanovski, 2006). Central Ukraine is the most historically 
‘Ukrainian’ in linguistic and cultural identity. Western Ukraine shares much in common 
with it but has stronger connections to the EU from its history as a satellized part of 
Poland and the Austrian Empire. The southeastern steppes have very little in common 
with the West, and an ethnic, political, and sociocultural identity that is heavily Russian, 
owing to the region’s history of Russian imperialism, especially the Holodomor 
genocide of 1932 (Katchanovski, 2006). 
 
The profound effect of Russian policy on the events leading up to, precipitating, and 
currently affecting the Ukrainian crisis can only partially be attributed to the cultural 
connections, shared history, and demographics. It is also important to consider how 
much Ukraine is economically, strategically, and ideologically important for Russia. 
Russian influence in Ukraine is perceived as key to its status as a great power (Drezner, 
2014). Russia exerting political pressure to pull Ukraine away from the influence of 
NATO enlargement, EU expansion, and Western interests to strengthen Russo-
Ukrainian relations is nothing new (Mearsheimer, 2014). In 2004, after the Orange 
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Revolution, and again in 2006, Russia shut off natural gas exports in Ukraine over 
political disputes with the pro-West government in power (Fisher, 2014). The same 
thing occurred in November 2013, when Yanukovych was offered the stimulus as an 
alternative to the EU deal (“Ukraine crisis: Timeline”).   
 
The February 27 covert invasion of Crimea and Sevastopol was the first significant 
event in a sequence of responses to the threat of NATO enlargement and EU 
expansion into Eastern, post-Soviet bloc Ukraine to Russian strategic interests (“Ukraine 
crisis: Timeline”). After the impeachment of Yanukovych, pro-Russia demonstrations 
began in Sevastopol, and four days later, unmarked Russian troops entered Crimea to 
occupy government offices, declare Crimean independence, and issue a referendum 
on Crimea’s inclusion to the Russian Federation. The first wave of displacement 
followed, followed by another in early March after an overwhelming majority of 
Crimeans voted in favour of Russian incorporation (“Ukraine Situation: UNHCR 
Operational Update, 7 February – 6 March 2015” 2015). 
 
The other key pushback to the 2014 revolution is the widespread fighting between pro-
Russia separatists and the west-backed Ukrainian government in the East 
(Mearsheimer, 2014). Since June 2014, armed conflict has been occurring between the 
Ukrainian government and the self-declared Donetsk and Luhansk People’s Republics 
(DPR-LPR) in the Southeastern Donbass region, which commonly encompasses the 
Donetsk and Luhansk oblasts. Though the Minsk protocols have theoretically brokered 
ceasefires, the Minsk I protocol was quickly broken and there exists a general lack of 
respect for the second Minsk protocol on both sides (Boulegue, 2015). Military buildup 
on both sides, the presence of Russian forces in the separatist strongholds, and an 
increasing pressure in America and Europe to arm Western Ukraine--whether to 
consolidate current positions or prepare for new offensives--has produced a 
simultaneously fluid and frozen conflict. The war continues at a low intensity around the 
ceasefire line, with sporadic fighting and exchanges of fire at the border between 
territorial Ukraine and the DPR-LPR. Currently, a technical ceasefire brokered by the 
Minsk II protocol is in place, but there remains serious questions as to what will happen 
to the people who have been displaced by the conflict (“Ukrainian forces and rebels 
clash despite truce”, n.d.). 
 
Internally Displaced Persons and Refugees 
The armed conflict is quickly turning into a major humanitarian crisis, producing an 
extremely vulnerable population of refugees and internally displaced persons (IDPs). 
Both are victims of persecution or war, uprooted from their homes. The difference in 
terminology, and the subsequent difference in legal and civil protection varies based 
on semantics. IDPs are not, strictly speaking, refugees, as they do not cross 
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international borders. Uprooted peoples from Donetsk and Luhansk, which are not 
recognized as independent states, may only be legally considered IDPs and are 
ineligible for refugee-status asylum in Ukraine. International standards dictate that 
because IDPs are technically local, their own state is responsible for protecting and 
assisting them. Ukraine’s fractured social system is struggling with the consequences of 
the crisis, which has, as of March 2015, produced 1.2 million registered IDPs, and 
800,000 refugees (“Ukraine Situation: UNHCR Operational Update, 7 February – 6 
March 2015” n.d.) 
 
In October 2014, a resolution passed by Ukraine’s Ministry of Social Policy theoretically 
allowed legally recognized IDPs rights to gain access to free housing and government 
assistance for up to six months (Moldovan, 2015). However, the destruction from 
ongoing fighting and the austerity measures contingent to the IMF loan have paralyzed 
the state’s capacity to provide substitute housing and social services. As a result, IDPs 
largely depend on humanitarian agencies--local and international-- for food, shelter, 
medicine, health services, and information access. 
 
Legal IDP status can only be obtained after registration with the Ukrainian social 
protection department: a lengthy, challenging process limited by bureaucratic 
conditions. IDPs are only legally recognized as such if they have moved a sufficient 
distance from their home to a different administrative area (Moldovan, 2015), and from 
territories recognized as rebel-occupied. Sometimes, they are simply turned away due 
to the ministry’s inadequate capacity to process all applicants. Some displaced peoples 
may not even attempt to legally register as an IDP out of fear of the stigmatization that 
comes from fleeing from the “Russian” East. If they successfully register, only then will 
they be eligible to limited benefits from the state. However, they will be essentially 
ineligible to vote (Coynash, 2015). Voting registration laws and the propiska voting 
system in Ukraine links a person's right to vote and access to certain social services with 
their registered home address; registration can only occur in their registered 
hometown. Since IDPs, by definition, live outside of their registered homes, the result 
is a sizable share of Ukraine’s most vulnerable population unable to participate in the 
democratic process. As the inflation rate; unemployment rate; and the price of utilities, 
goods and services skyrockets and winter approaches, the IDP crisis in Ukrainian-
government controlled regions appears especially dire. 
 
In separatist-occupied regions of the Donbass, social support and legal protection for 
IDPs are even more limited. In addition to the physical damage of ongoing warfare to 
houses, hospitals, and other infrastructure, separatist and Ukrainian policy-plays have 
tended to use crucial aid as political leverage against each other at the expense of the 
Ukrainian people. In Donetsk and Luhansk, humanitarian aid is largely Russian-sourced, 
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and distributed by the separatist government (Brayman, 2015). A definitive report on 
the volume and contents of the foreign aid distributed is unavailable as of now, but 
due to the effects of the economic sanctions on the price and availability of food, 
medicine, and services in Russia, the amount of aid is most likely grossly insufficient. 
Russian aid in Ukrainian-government controlled regions have also been blocked 
altogether in some cases--interpreted by the Ukrainian government as a violation of 
Ukraine’s sovereignty, and a form of invasion (Brayman, 2015). Aid from humanitarian 
organizations have been similarly erratic, with the supply of medicine, particularly 
insulin, irregularly disrupted as a consequence of the ongoing war. International 
humanitarian aid agencies, including UNHCR and MSF, were blocked altogether in 
Luhansk from September 24 to early November, right before local elections (“UNHCR 
regrets decision to expel its staff from Luhansk region of Ukraine, appeals to 
unhindered access” n.d.). Additional IDPs are produced from resolutions passed by the 
Ukrainian Cabinet intended to target separatists. In separatist-controlled areas of 
Eastern Ukraine, government offices and bank branches have been closed, and 
pension distribution has ceased. As a result, pensioners have been forced to move to 
Ukrainian-controlled territories to collect crucial social services or withdraw money 
(“Ukraine crisis taking heaviest toll on women, children and elderly-UN officials” n.d.). 
 
In addition to internal displacement, roughly 800,000 Ukrainians have sought refuge 
outside of the country, largely in Russia and Belarus (“UNHCR Ukraine Operational 
Update 11-30 April 2015”, n.d.), where they face stigmatization, the economic effects 
of the anti-Russian sanctions, and poor legal protection (Okrest, 2015).  An additional 
6000 have applied for refugee status in Germany and Poland, with smaller numbers in 
Italy, Sweden, and France (“UNHCR Ukraine Operational Update 11-30 April 2015”). 
Humanitarian assistance for these refugees are constrained and impaired similarly in 
much of the EU states, where, combined with the ongoing humanitarian crisis of 
refugees fleeing the Middle East, legal protection, social infrastructure, and 
administration are unable to keep up with the scale of the crisis (Morabia & Benjamin, 
2015). 
 
 

Economy 
 

Ukraine is considered to be a low-and-middle-income country with an emerging free 
market economy (Aslund, 2009; Nitzan Kaluski, Lekhan, Rudiy, Shevchenko, & 
Richardson, 2015). Following the collapse of the Soviet Union, Ukraine undertook a 
transition from a centrally planned economy to a market economy. However, this 
transition was partial for at least a decade, and is yet to be fully completed. The 
economy has historically fared poorly and has a dubious outlook for the future as well – 
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it has a lower GDP today than it did at the time of independence (Aslund, 2009; World 
Bank, 2014d). Reflective of its political history, Ukraine’s economy has had a 
tumultuous past, resulting in shortcomings that have been exacerbated by the recent 
conflict with Russia. The economy is characterized by massive amounts of debt, 
corruption, inter-regional diversity, structural inefficiencies, and a large informal 
economy (Aslund, 2009; Granholm, Malminen, & Persson, 2014). 
 
Historical context 
Ukraine declared independence in 1991 from the USSR during its dissolution, after a 
broad alliance was formed between Ukrainian nationalists and national communists. As 
such, political emphasis following independence rested on nation-building, and not on 
tailoring economic policies for a transitional economy. Partial reform allowed the 
creation of political, state and industrial elites, under whose undemocratic hegemony, 
the economy was devastated (Aslund, 2009).  
 
Between 1989 and 1994, partial liberalization of the economy created the perfect 
conditions for massive rent-seeking machinery. A newly formed national bank issued 
currency at an alarming rate, leading to hyperinflation rates as high as 10, 000%. Partial 
liberalization of certain markets still controlled by an oligarchic class led to large 
incomes for few without any productivity. For example, a fortune could be made by 
buying goods at subsidized low domestic prices and selling them at high prices in the 
foreign market. Gas trading was a major source of revenue for this class, involving 
arbitraging with low Russian gas pricing and high domestic prices (Aslund, 2009; 
Whitefield, 2002). Meanwhile, supply chains connected to the former Soviet Union was 
disrupted and orders from the military-industrial complex of the USSR disappeared. 
From 1989 to 1999, output fell 54%. In the midst of the economic crisis, the former 
Soviet social safety net also disappeared (van Zon, 2004). 
 
In 2000, a new government brought around further market reforms to disrupt the rent-
seeking machinery. This worked to an extent, but the oligarchy used their advantage to 
take control of the production economy. While still benefiting a privileged class, it 
allowed economic growth, which jumped to 12.1% in 2004. Following the Orange 
Revolution of 2004 (see “Sociopolitical Origins of the Ukrainian Crisis” section), GDP 
growth slowed down due to political instability and increased social spending (Nitzan 
Kaluski et al., 2015). Consequently, the Gini coefficient, a measure of income 
inequality, decreased (from 38 in 1997 to 24.6 in 2013; 22 in Soviet Ukraine) (van Zon, 
2004; World Bank, 2014b). 
 
The financial crisis of 2008-09 had a significant impact on Ukraine. Depreciation of its 
currency, falling exports, and inflation led to a GDP decline of -15% before rebounding 
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to +5% in 2010. However, the economy has once again been adversely affected by the 
conflict with Russia (World Bank, 2014a).  
 
Inter-regional differences 
Generally speaking, the eastern oblasts (regions) of Ukraine, namely the Donets Basin, 
are heavily industrialized, contributing well to the national industrial sector of the 
economy. Coal mining, metallurgy and other heavy industry are the main contributors. 
Historically, industry has contributed significantly to the Ukrainian economy – 37% of 
national GDP in 2007 – but the financial crisis and conflict in Eastern Ukraine has 
reduced its contribution to 25% in 2014 (Granholm et al., 2014; World Bank, 2014c). 
 
In contrast, western Ukraine is primarily agrarian. This has led to western regions 
generally having lower income and standards of living compared to eastern regions. 
The 24 oblasts (regions) of Ukraine do not pool together all their tax revenues into a 
national budget. Each oblast can retain a portion of their tax revenue. However, there 
is a tendency for inter-budgetary transfers at the national level to eastern regions that 
are dependent on such support. The double crises of 2008 and the recent war of 
Donbass levelled the negative impacts by disrupting industrial production in western 
regions (Granholm et al., 2014; Nitzan Kaluski et al., 2015).  
 
Both the industrial and agricultural sectors are characterized by out-dated and highly 
inefficient infrastructure. Industrial production was dependent on government subsidies 
and Russian gas supplies (Fankhauser, Rodionova, & Falcetti, 2008; Harding, 2014). 
Hostilities with Russia, and strict International Monetary Fund (IMF) structural demands 
have affected this dynamic. The government could potentially start a modernization 
process to allow Ukraine’s agricultural potential to be realized and help buffer the 
uncertainty in the industrial sector (World Bank, 2014d).  
 
Conflict and international economic relations 
Given the legacy of the USSR, Russia has understandably been Ukraine’s major trading 
partner. In 2013, a quarter of Ukraine’s exports were to Russia- mainly metals and 
machinery. In the same year, around a third of Ukraine’s total imports were from Russia- 
mainly oil and gas; the Ukrainian economy is almost completely dependent on Russian 
fuel supplies (Simoes & Hidalgo, 2011). 
 
Another major international benefactor influencing Ukraine’s economy is the IMF. 
Ukraine first received funding from the IMF in 1998. However, of crucial importance 
now are the loans granted after 2008, requiring structural changes in Ukraine’s 
macroeconomic policy. The most recent agreements since 2013 have been aimed at 
bailing out Ukraine’s economy. Included among the demands of the IMF is an increase 
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in household gas prices, which has recently been tripled; while this has promoted much 
needed upgrades for energy efficiency, the cost has been pushed to consumers (“IMF 
aid package pushes Ukraine gas prices up 280%,” 2015, “IMF slams Ukraine’s 
macroeconomic policy,” 2013; The Economist, 2015).  
 
Since the global financial crisis, Ukraine’s public debt has increased, exceptionally so 
since the conflict with Russia began. It is currently around 100% of GDP, and Ukraine 
risks defaulting on loan repayments to Russia (“Ukraine National Debt 2015,” 2015, 
“Ukraine’s debt saga,” 2015). Russia bought $3 billion in Eurobonds to support the 
Yanukovich government before its ouster, payments which are due soon, and Russia 
seems unwilling to dismiss them (“The Economic Aid Ukraine Needs Now,” 2015). 
Since the conflict began Russia has also been trying to increase gas prices for Ukraine. 
Meanwhile, IMF regulations prevent funds to be dispersed to a country that is indebted 
to another nation, and any funds that are dispersed, are likely to be under conditions of 
strict macroeconomic policy requirements (Poroshenko, Yatsenyuk, Jaresko, & 
Gontareva, 2015). 
 
Ukraine is also pursuing greater association with the European Union. While 
incremental association and negotiations have gone on for more than a decade, the 
Yanukovich government suspended the signing of a major free trade agreement. This 
was a major factor in the revolution that ousted the government, and since then, the 
new government has again pursued greater economic and trade relations with the EU 
(Hoekman, 2014).   
 
Shadow economy 
Shadow economies are characteristic of transitional economies, and it is a significant 
problem for Ukraine. The shadow economy includes transactions that take place 
outside legal systems, preventing proper accounting and taxation. As such, it is difficult 
to determine its absolute size, but government estimates suggest that it is around 50% 
of GDP, having increased following the multiple crises since 2008 (“Ukrainian shadow 
economy reaches 47% of GDP in Q1, 2015 - Economy Ministry,” 2015).  
 
One advantage of such transactions is that it allows certain people to mitigate risks of 
crises and they maybe better off than official statistics suggest. However, they are likely 
to be ones who are already at an advantage due to economic or political power. As 
such, the shadow economy heavily reduces the government’s tax revenues and 
increases the relative burden on law-abiding taxpayers. The government is currently 
trying to de-convolute the tax code to reduce tax evasion (Vinnychuk & Ziukov, 2015).  
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Other negative effects include inflation due to illegal activities in the monetary sphere 
like credit issuances, reduced foreign investment, and increased lobbying power in the 
political sphere. Indeed, corruption is one of the main factors preventing the state from 
functioning effectively (Vinnychuk & Ziukov, 2015).  
  
Health Expenditure 
Health spending in Ukraine embodies a lot of the characteristics of the economy 
discussed above. Following the breakup of the Soviet Union, the partial economic 
transformation and breakup of the social safety net, life expectancy dropped sharply 
and has been slow to recover. Healthcare spending by the government is mainly 
financed by revenues from taxes, and hence reflects inter-budgetary transfers from the 
western to eastern regions as discussed. This is especially important since historically 
the eastern regions have experienced lower income levels (Nitzan Kaluski et al., 2015).  
Although the constitution guarantees certain health provisions, these cannot be 
practically met due to lack of government funding. In addition, ambiguous definitions 
of what is and is not covered by the government has led to many service providers 
arbitrarily charging users, reflective of Ukraine’s shadow economy. Out-of-pocket 
payments constitute almost 40% of documented health expenditure (Nitzan Kaluski et 
al., 2015). IMF loans were also based on commitments by Ukraine’s government to 
reform the health system. This includes legalization of revenue-generating medical 
service providers, and opening up the sector to private financing with introduction of 
an insurance system (Poroshenko et al., 2015).  
 
Humanitarian Assistance 
The refugee crisis has led to a very complicated humanitarian assistance scenario due 
to the politicization of aid. Russia has sent multiple convoys into Ukraine, claiming that 
they contained aid. Russia is a warring party, and other parties, including Ukraine, have 
accused the convoys of providing support to pro-Russian forces. At the same time, 
Ukraine has also sent aid convoys to the affected regions (Washington, 2014).  
 
Given its secrecy, it is hard to estimate the value of Russia’s aid. However, other entities 
have also pledged funds. For example, the US is providing $18 million, the European 
Commission is providing €242 million, and the UN has been providing humanitarian 
supplies. It is also hoped that economic assistance and a subsequent recovery can help 
Ukraine accommodate internally displaced people (Department Of State. The Office of 
Website Management, 2015; “Ukraine - Humanitarian Aid and Civil Protection - 
European Commission,” n.d., “Ukraine,” 2015). 
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Health Care Services 
 

The health care system in Ukraine remains largely unreformed and has constitutionally 
retained several vestigial features of the Soviet health care system developed by 
Nikolai Semashko in 1918. The Semashko System, as it came to be known, emphasized 
state responsibility of health care, universal access to free health care, the provision of 
high-quality services aimed at maintaining health, treatment and rehabilitation facilities 
for social diseases, and all in all, it endeavoured to maintain close ties between medical 
science and practice (Lekhan, Rudiy, & Richardson, 2010). Although the Ukrainian 
government officially claims to provide all of the above, decentralization of government 
financing (an important difference between the classic Soviet health care model and 
that of contemporary Ukraine) has seen to the development of an inefficient health care 
system where there is little protection of the population from high health care costs 
and from the growing prevalence of infectious diseases like HIV/AIDS and tuberculosis 
(Lekhan, Rudiy, & Richardson, 2010). 
 
Since its independence from the USSR, the state of health care in Ukraine has 
undergone a transition from a system where authority on health care-related issues 
came directly from the state, to one where this authority has been fragmented between 
separate divisions of the central government (i.e., the Ministry of Health and other such 
ministries and public authorities), the nation’s 27 regional administrations, and various 
other administrative bodies at the municipal, district, and village level (Lekhan, Rudiy, & 
Richardson, 2010). Essentially, though the Ministry of Health is formally responsible for 
developing health policy for implementation across Ukraine, it is more common for 
policy to be initiated at the local level, while the state government and other regional 
administrative bodies ensure that the decisions made by local governments conform to 
current legislation, as passed by the Ministry of Health (on behalf of the government). 
Similarly, regional and local health directorates maintain responsibility for the health 
facilities in their territory, answering to their regional and local governments financially 
and managerially, while they are still expected to functionally report to the Ministry of 
Health (“Ukraine,” n.d.).  
 
The above creates a disconnect between what the government (by way of the 
constitution) promises citizens will receive and what citizens actually receive, as there is 
no overlap between the entity promising free universal health care, and the entity in 
charge of implementing such a service. As a result, both formal and informal private 
out-of-pocket payments have become commonplace, accounting for 37.4% of 
Ukraine’s total health care expenditure (Lekhan, Rudiy, & Richardson, 2010). The bulk 
of government health care expenditure goes toward paying for inpatient medical 
services, with very little, if any funds being invested in the type of primary and 
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outpatient care needed to address the alarming prevalence of HIV/AIDS and multi-
drug resistant (MDR) and extensively drug resistant (XDR) tuberculosis (“Tuberculosis in 
Ukraine,” n.d.). 
 
With approximately 1.4% of the population testing positive for both active and latent 
forms of tuberculosis, the World Health Organization (WHO) has given the disease 
epidemic status in Ukraine (“Tuberculosis in Ukraine,” n.d.). Many cases occur in 
individuals with immune systems that have already been compromised by HIV/AIDS, 
which afflicts 1.6% of the population (“European strategic action plan on antibiotic 
resistance,” 2011). Detection efforts in problem areas like eastern Ukraine, where the 
country’s poor health situation is exacerbated by the ongoing humanitarian crisis, focus 
mainly on mass screenings of the general population, though the provision of 
established control strategies like DOTS (Directly Observed Treatment, Short-Course) 
is lacking. The health system in this region has yet to make the transition from an acute 
care input-based model to a comprehensive disease management model, where active 
steps are taken to cure a disease as a means of preventing it (Lekhan, Rudiy, & 
Richardson, 2010). Right now, the system relies on hospitalization after detection, 
usually when the condition has become too complicated for first-line drugs to prove 
effective, leading to further problems like antimicrobial resistance as resistant microbes 
are given the opportunity to spread and infect others both inside health care settings 
and after discharge (“Government introduces emergency regime,” n.d.). What is in fact 
needed is a system with a focus on prevention, which will require expanding outpatient 
care throughout the region to support the growing number of refugees and internally 
displaced persons, and respectively, the growing number of infections. 
 
Health Care and Conflict 
Ongoing conflict between the Ukrainian army and pro-Russian separatists aligned with 
the Donetsk and Luhansk People’s Republics in the country’s eastern regions has 
aggravated an already volatile health situation (“2015 UNHCR subregional operations 
profile - Eastern Europe,” n.d.). More than one million individuals who have been 
displaced from their homes in eastern Ukraine have spread throughout the country and 
are in need of emergency assistance and care for communicable diseases like HIV/AIDS 
and TB. As of early July, 12.6% of the aforementioned individuals were children, 4.2% 
were people with disabilities, 23.6% were people of working age, and 59.1% were 
receiving some sort of pension (“Ukraine IDP Figures Analysis,” n.d.). It should be 
noted that there might be some overlaps in these proportions; for example, some 
disabled persons may also be receiving a pension. 
 
Ukraine, having experienced similar consequences during its independence from the 
USSR, has thus far relied on existing infrastructure to support the growing number of 
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internally displaced persons in the east. Such infrastructure includes several state-
funded health care stations that serve to promote epidemiological research and 
investigation, sanitation and disinfection, as well as provide for the lab capacity to 
perform microbiological analyses aimed at identifying sources of infectious disease in 
displaced individuals. The past also saw political resolutions come about that aimed at 
improving health outcomes, like Health for the Nation for 2002 – 2010, which aimed at 
developing a program that would engage different sectors of the economy (e.g., 
education, work, etc.) in implementing in-house recreational activity programs that 
would support and provide an incentive for their members to adopt a healthy lifestyle 
(Lekhan, Rudiy, & Richardson, 2010). Ultimately, this program was ineffective because 
media outlets in Ukraine actively advertise products like alcohol and tobacco, which are 
harmful for one’s health. In fact, such companies have a monopoly on the advertising 
rights in the country, which makes it extremely difficult for entities that would be 
considered “anti” (i.e., detrimental to sales in any way) to gain a foothold in the media 
advertising sphere.  
 
Another program that was developed with good intentions involved making it 
mandatory for all displaced individuals to receive vaccinations for TB, polio, diphtheria, 
pertussis, tetanus, measles, mumps, rubella, hepatitis B, and haemophilus influenza 
type B (HiB). However, this resolution was ultimately ineffective due to existing 
problems in the country. Along with the fact that there was a regular insufficient supply 
of vaccines, noncompliance with established immunization schedules, and a lack of 
post-immunization monitoring of possible complications, there were generally very low 
levels of health education among the general population, which ultimately led to a 
mass refusal of vaccination (Lekhan, Rudiy, & Richardson, 2010).  
 
Again, a similar situation was seen in 2001 – 2002, where the Ukrainian government 
endeavoured to institute mass health screenings of vulnerable groups (i.e., children, 
the elderly, pregnant women, etc.) for common infectious diseases like HIV/AIDS and 
TB, while conducting prophylactic examinations to cover the remainder of the 
population. In the end, due to a lack of resources and general lack of follow-through on 
the part of the government, only the mass screenings of vulnerable groups were ever 
accomplished. That being said, one system that was developed in the past and has 
continued to prove helpful for the current situation in eastern Ukraine was the 
development of a polyclinic (offering a variety of services like sanitary and 
epidemiological stations, hospitals, specialized health care facilities, etc.) in each 
district, which is linked to the local district hospital – allowing for health staff to rotate 
between the two facilities and ensuring a continuity of the services and treatments 
already being provided (Lekhan, Rudiy, & Richardson, 2010).  This discussion of health 
infrastructure shows that Ukraine maintains a solid focus on inpatient facilities 
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but  provides very limited outpatient facilities, the likes of which are needed to deal 
with the influx of internally displaced persons entering various parts of the country. 
 
Currently, significant effort is being made by the WHO to address the deficiency in 
outpatient facilities in eastern Ukraine. The WHO has made it clear that they wish to 
address the health care crisis in eastern Ukraine by deploying trained medical staff in 
the affected areas to deliver essential health services to internally displaced persons 
and communities in conflict areas by way of mobile clinics. Ideally, these clinics will 
provide care for communicable diseases (specifically, TB, HIV, and polio) and non-
communicable diseases (“UN, humanitarian partners launch health plan in crisis-torn 
eastern Ukraine,” 2014). At present, there are 16 such mobile emergency primary 
health care units (MEPUs) operating in eastern Ukraine, giving more than 1600 
consultations a week to people affected by the crisis (“Ukraine health system buckling 
under weight of humanitarian crisis,” n.d.). Provisions from the Norwegian and Israeli 
governments are supplementing the deficit in health care supplies in severely affected 
areas like the cities of Donetsk and Luhansk, where government health care provisions 
have been reduced to minimum, if not non-existent levels. 
 
While these effort represent a start, much more needs to be done in the way of 
reworking the health care system of Ukraine, such that it does not crumble at the hands 
of the next crisis the country faces or as the current crisis continues. This can only be 
done if there are active steps taken to first alleviate the current burden of 
communicable disease, and then prevent it. 
 
 

Provisional Aid 
 

By early February 2015, 980,000 internally displaced people were registered by 
Ukraine’s Ministry of Social Policy, with an additional 600,000 persons seeking 
sanctuary in neighbouring countries (UHNCR, February 2015). Nations offering refuge 
include Russia, Belarus, Poland, Hungary, Moldova, and Romania (UNHCR, February 
2015). Refugee camps near or within conflict areas in Ukraine are limited in their ability 
to accept more refugees. As a result, “people [have] to be moved further away to 
central, southern and western parts of the country.” (UNHCR, February 2015) 
According to the Financial Management System statistics, nearly 265,500 people were 
granted asylum by the Russian Federation in 2014 (Russian Federal Migration Service, 
2012). As a result of the conflict in Ukraine, poverty is widespread; families do not have 
enough food, fuel, or shelter. Mission Without Borders: Canada claims that many 
children “are orphaned or forcibly displaced – left vulnerable to hunger and without 
adequate shelter.” (Mission Without Borders: Canada, 2015)  Rocket attacks and 
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shelling cut off clean water and electricity supplies, especially in Donetsk and Luhansk 
(World Health Organization, 2015). Civilian deaths from shelling are continually 
reported, particularly in the town of Debaltseve in eastern Ukraine.  
 
Conditions of Infrastructure Directly Servicing Refugees 
Having attained recognition as refugees, these individuals must still face a significant 
number of barriers including reaching the refugee camps. Organized evacuations by 
the Ukrainian government, which will be discussed in more detail, take refugees to 
specific locations, with little choice offered or available. Others are displaced to non-
government-controlled areas throughout Donetsk and Luhansk. (UNHCR, February 
2015) Some civilians flee their homes in conflict areas “by their own means, facing 
numerous dangers along the way.” (UNHCR, 2015) “Living conditions, particularly for 
those with damaged homes or sheltering in bunkers and basements under the rubble 
of their houses or apartment buildings, have been exacerbated by cold weather” 
(UNHCR, March 2015). 
Upon arrival to camps, refugees encounter further difficulties. With so many people to 
accommodate, refugees must live in close quarters. High demand for food and health 
care resources strain the restricted supply. The unhygienic environment and close 
proximity of individuals propagates and exacerbates infectious diseases (UNHCR, 
March 2015). Seasonal weather fluctuations raise the need for warm clothes and 
adequate shelter against the cold; this calls for a higher volume and variety of 
resources. UNHCR teams present in Ukrainian refugee camps report that, “many of the 
recently displaced are arriving with very few belongings and without proper winter 
clothes. To address the most urgent needs, UNHCR, through local [Non-Governmental 
Organization] networks, has started to distribute relief items in northern areas of the 
Donetsk region, the main place of arrival of [internally-displaced persons] from the 
conflict areas.” (UNHCR, February 2015) About 2,000 of the most vulnerable new 
arrivals were given blankets, bed linen, sleeping bags, and warm clothes (UNHCR, 
February 2015). 
 
Areas that are not under Ukrainian government control lack access to public services 
otherwise available through the central authorities. The difficulty of transporting food 
and other urgently required resources through fighting zones deepens the struggle of 
providing for refugees (UNHCR, February 2015). 
 
Currently, tents and railway cars are being used for shelter. A tent camp in the city of 
Novoshakhtinsk, of the southern Rostov region in Russia, has a capacity of 1000 
Ukrainian refugees (Russian News Agency, 2015). Rather than dispersing crowds from 
stationary centers, field camps are kept on standby “in case the inflow of refugees 
increases drastically. The field temporary accommodation center [was] built at the site 
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instead of an earlier camp and [was] properly equipped for round-the-clock stay of 
people, including children of different age” (Russian News Agency, 2015). It includes 
tents, shower booths, “humanitarian cargo storage places, a nutrition unit and a 
medical aid station” (Russian News Agency, 2015[O3] ). 10 stationary temporary 
centers in the Rostov region have nearly 2000 people taking refuge. Nearly 36,000, 
“Ukrainian citizens stay with their relatives and friends” (Russian News Agency, 2015). 
 
Assisting Nations and Agencies 
The Ukrainian government has been driving evacuees to government-controlled towns 
via buses and cars. Trains are reserved for the most vulnerable evacuees, as train 
carriages at railway stations can be used for temporary shelter (UNHCR, February 
2015). The Organization for Security and Co-operation in Europe (OSCE) Special 
Monitoring Missions follow buses to help ensure the safe evacuation of civilians 
(Organization for Security and Co-operation in Europe, 2015). 
 
The UNHCR (United Nations High Commissioner for Refugees) provides assistance to 
refugees and internally-displaced people “in the form of clean water and sanitation and 
health care as well as shelter materials and other relief items, such as blankets, sleeping 
mats, jerry cans, household goods and sometimes food." (UNHCR, 2015) Besides 
emergency aid, the UNHCR assists those returning home by arranging transportation 
via air, sea, or land. UNHCR is not confined only to government-controlled areas, 
allowing this organization to be influential in locations such as Debaltsevo and 
Vuhlehirsk that are not under government control. 
 
Mission Without Borders (MWB) provides emergency aid to refugees, including those 
in eastern Ukraine (Mission Without Borders: Canada, 2015). They deliver food, 
clothing, bedding, diapers, bottled water, and fuel for warmth. They provide access to 
medical care and resources for maintaining proper hygiene. MWB trains “local students 
and families in vocational and agricultural projects to increase their ability to recover 
from the crisis over the long term.” (Mission Without Borders: Canada, 2015) 
 
The intent of refugee infrastructure is a compromise between limited available 
resources and satisfaction of human needs. Even with the support of multiple agencies 
and countries, refugees and internally-displaced people in eastern Ukraine struggle 
with the inadequate living conditions. 
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SECTION II: ANTIMICROBIAL RESISTANCE 
 
Introduction to Antimicrobial Resistance 
 

As medicinal drug regimens develop, so too does the resistance of bacteria and 
viruses, parasites and fungi. Microbial drugs used in treatment and prevention of 
diseases lose effectiveness as these microbes adapt to their new drug environment; 
this is referred to as antimicrobial resistance. In other words, antimicrobial resistance is 
the resistance of microbes towards antibiotics previously toxic towards them (WHO, 
2015). Pathogens may even develop immunity to multiple drugs, described as 
multiple-drug resistance. Since these microorganisms are not vulnerable to the 
prescribed antimicrobials, patients remain infected longer and with increased severity 
(WHO, 2015). 
 
Overuse and misuse of antimicrobial agents contributes to drug resistance. Further 
spread of antimicrobial resistance can arise from inadequate infection control, 
unsanitary conditions, and careless handling of food (WHO, 2015). Resistant microbes 
are not limited to human origin; they may arise from antimicrobial use in animals and 
can be transferred to humans (FDA, 2015). This poses a significant danger when 
humans interact closely with affected animals, as is the common case with food-
producing animals and pets. Food-borne pathogens contaminate human food supply 
(DeWaal and Grooters, 2013). The result is widespread illness that is difficult to treat, 
requiring stronger and more plentiful antimicrobials.[O1]  
 
The spread of infectious diseases threatens to extend beyond control. In the context of 
refugee populations (in particular, the current situation in Eastern Ukraine), where 
sanitary conditions are already difficult to maintain, the lack of control over contagious, 
resistant microbes challenges standard medical treatments. Current practices in 
prevention and treatment of infections must be adjusted to stabilize infectious disease 
management.     
 
Development of AMR 
Antimicrobial resistance is the ability of a particular microorganism to proliferate in 
presence of antimicrobials that would normally be detrimental to it (“Antimicrobial 
Resistance”, 2011). As shown in Figure 1, non-resistant microbes stop multiplying and 
die upon exposure to the drug, whilst resistant microbes continue to multiply and 
thrive upon drug exposure (NIAID, 2009). 
 
For a bacterium to gain resistance to an antibiotic, it must prevent the antimicrobial 
agent from functioning successfully. This can be done via any one or combination of 
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the following mechanisms (“Bacterial Resistance Strategies”, 2011): (1) preventing the 
antimicrobial from entering the cell, (2) removing the antimicrobial from the cell by 
utilizing cellular pumps, (3) modifying or degrading the antimicrobial to render it 
inactive, (4) or modifying the antimicrobial’s target in the bacterium to prevent its 
intended destructive effect on the cell. 
 
Without the antimicrobial agent acting on the microbe, the microbe can continue to 
grow and multiply, spreading infections throughout the host’s body and to other hosts. 
Similar mechanisms exist for viruses, parasites, and fungi. This antimicrobial resistance 
makes it necessary to use alternative molecular mechanisms to enter and act within the 
microbial cell(s). 
 
Clinical Practice 
Patients infected by drug-resistant microbes are typically at higher risk of negative 
clinical outcomes. They also consume more healthcare resources than those patients 
infected by a non-resistant strain of the microorganism (WHO, 2015). According to the 
World Health Organization, patient mortality from serious infections derived from 
common bacteria treated in hospitals can double that for patients infected with a non-
resistant strain of the same bacteria. For example, MRSA (methicillin-resistant 
Staphylococcus aureus) infection is highly prevalent and harmful in hospitals and 
communities, and is estimated to increase death rates by 64% as compared to non-
resistant forms of MRSA (WHO, 2015).[O2]  
 
Microbes that are resistant to “first-line drugs” (WHO, 2015) must be treated with more 
costly therapies, which are often more dangerous for patients. Illness and treatment 
persist for longer intervals when treating resistant infections, straining families and the 
healthcare system. As a result, societies face heavier economic burden for medical 
care. 
 
Effective antimicrobials are essential for defense against minor diseases and injuries, as 
well as life-threatening infections. Third-generation cephalosporins, the latest drug 
treatment for gonorrhea (a frequently sexually-transmitted infection (STI)), have been 
confirmed to fail in several countries1. When not successfully treated, gonococcal 
infections increase rates of illness and complications, including infertility and neonatal 
blindness. The gains made in control of this STI may be reversed by the novel 
development of resistance by the infection-causing bacteria (WHO, 
2015).[O3]  Without antimicrobials that can aptly prevent and treat of infections, 
antimicrobial resistance may compromise the success of major medical milestones like 
surgeries, organ transplantation, and cancer chemotherapy (WHO, 2015). 
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Biomedical Approach to Antimicrobial Resistance 
 

The transfer of new genes resistant to antibiotics has been occurring rapidly among a 
variety of bacteria, bolstered by a globalized world rife with exchange and travel. The 
incidence of resistance is especially high in gram-negative bacteria, which are bacterial 
species with a thin peptidoglycan layer and virulence factors called lipopolysaccharide 
(sugar constituents) on the outer membrane (Slama, 2008). Very few novel antibiotics 
exist against gram-negative bacilli, compared to gram-positives (Carlet et al., 2012). 
Several classes of antibiotics exist, the most well-known being beta-lactams, whose 
source of biological activity (inhibiting bacterial cell wall synthesis) comes from a 
reactive four-membered azetidin-2-one ring (Abeylath, & Turos, 2008). Beta-lactam 
antibiotics include penicillins, cephalosporins, and carbapenems, the last one being the 
one with the most broad spectrum of activity. New mechanisms of resistance, however, 
have arisen. Of particular concern currently are Extended-Spectrum Beta-lactamases 
(ESBLs), which are enzymes that act against beta-lactam antibiotics, NDM-1 gene (New 
Delhi Metallo-beta-lactamase 1) which confers resistance to a broad range of 
carbapenemases. NDM-1 is an example of a gene spread from New Delhi to all around 
the world due to the increase in travel. According to the CDC, a significant threat is 
Carbapenem-resistant Enterobacteriaceae (CRE), since carbapenem is considered a 
drug of last resort (Carlet et al., 2012). Given all this research on the nature of 
resistance in bacteria, what are some biomedical approaches to antibiotic resistance? 
This section highlights some case studies of existing biomedical approaches to AMR. 
 
A major problem in a clinical setting is that diagnostic tests for bacterial infections 
require traditional bacterial cultures to be grown over 48-72 hours, thus resulting in a 2-
3 day period for lab results to reach physicians and their patients. Moreover, 
diagnostics are not currently able to distinguish between all bacterial resistance genes 
in a point-of-care and comprehensive manner. Hence, when physicians resort to 
prescribing broad-spectrum antibiotics due to lack of detailed and rapid diagnostic 
data, as opposed to narrow-spectrum antibiotic regimens suited to the patient’s 
infection, resistance is further encouraged. There are, however, some examples of 
emerging diagnostic technology that tackles this clinical challenge.  
 
Consider a diagnostic chip that detects antibiotic susceptibility, developed by Justin 
Besant from Dr. Shana Kelley’s lab at the University of Toronto (Besant, Sargent, & 
Kelley, 2015). Bacteria are placed in a miniscule space and filtering them through 
microfluidic wells and a microbead filter, thereby concentrating them. The bacteria are 
then trapped in the well with two components: an antibiotic and resazurin (a signal 
molecule) that is only metabolized by bacteria into resorufin. If bacteria are resistant to 
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the antibiotic, they will produce resorufin and therefore change the electrochemical 
signature of the device, which will be detected by the chip. This method takes only one 
hour and is used to detect resistance of an isolated bacterial sample. An alternative 
rapid diagnostic approach comes from South Korea, which phenotypically examines 
the structure of bacterial cells and fixes them in a microfluidic chip (Maron, 2015). This 
allows for structural change to be determined in response to antibiotic exposure, 
taking a total of 3-4 hours. Other similar methods can get more sophisticated by 
actually determining which resistance genes a bacterial strain possesses.  
 
Another biomedical approach is by manipulating drug delivery mechanisms, such that 
localized delivery is maximized and potential for resistance is minimized. For example, 
collagen is a useful natural polymer, which constitutes our connective tissue and 
structural proteins. As such, it has been used extensively as a biocompatible matrix for 
on-site drug delivery (Zbigniew & Wolfgang, 2003). Its applications include wound 
healing, ophthalmic treatment, and treatment and prophylaxis of bone and soft tissue 
infections. In cases where infection likelihood is high in surgery, and where topical drug 
administration is not possible, collagen serves as an effective local drug delivery 
system. There is also drug delivery that targets biofilm formation. Biofilm is an 
exopolysaccharide that allows for bacteria to adhere to each other within a polymeric 
matrix, and develop into a complex community that renders them more resistant to 
antibiotics. Drug delivery systems have targeted this through a variety of methods: 
electrical approaches that drive antimicrobials through the biofilm, aerosolized delivery 
to lungs, liposomes, polymer-based delivery (such as fibrous scaffolds), and ultrasound 
enhancement of antimicrobial transport (Smith, 2005).   
 
Finally, there are also biomedical methods to tackle antibiotic resistance by completely 
circumventing the use of antibiotics and turning to alternatives. One such example is 
phage therapy. Bacteriophages are viruses that infect bacteria, replicating within them 
until they have produced all the appropriate machinery to multiply and lyse open the 
bacterial cell host and spread to other hosts. Either through classic phage therapy or 
phage-encoded lytic enzymes, phages are an alternative avenue that can serve as 
antimicrobials. In fact, phage therapy was once legitimately used and extensively 
researched in non-English-speaking countries (namely in Eastern Europe), however 
once antibiotics became available, most published literature on phage therapy was 
never translated to English, resulting in an information vacuum. Other biomedical 
approaches besides antibiotics include CRISPR/Cas9 gene modification therapies that 
remove resistance genes (GEN, 2015), and vaccinations against superbug infections 
such as Neisseria gonorrhoeae and MRSA (methicillin-resistant Staphylococcus aureus).  
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Antimicrobial Resistance in Ukraine 
 

Earlier this year, conflict in eastern Ukraine had already caused severe limitations to 
even basic heath care in the region (Holt, 2015), and in certain regions health care 
providers have been deliberately targeted or forced to evacuate by fighters (“Ukraine: 
health workers fear for their safety - The Lancet,” n.d.). Fighting and massive civil 
disorder has effectively overwhelmed an already struggling health system, and it is 
estimated that at least 5 million people lacked adequate basic health care this year 
(Holt, 2015). The WHO and Médecins Sans Frontières (MSF) have attempted to fill the 
massive gap in basic health care provision by running mobile clinics and distributing 
essential medicines, but supplies here are still severely lacking, and the absence of a 
comprehensive, governmentally-organized health system equipped with trained 
medical personnel and health infrastructure still has overwhelmingly negative 
consequences on the health of the Ukrainian population (Holt, 2015). Beyond health-
care, many regions lack water, power, and proper waste disposal (Holt, 2015). These 
conditions further foster the development and spread of infectious diseases in both 
citizens and in fighters, who are typically subject to infectious disease-promoting 
factors including high stress levels, inadequate nutrition, and cramped living 
conditions. 
 
The most immediate threat that the current conflict poses in terms of infectious disease 
is the further spread of existing epidemics (Holt, 2015). This includes pathogens that 
can be spread during treatment for injuries from conflict, as well as in crowded living or 
fighting conditions. Opportunistic pathogens such as Staphylococcus aureus, 
Pseudomonas aeruginosa, Klebsiella pneumoniae, Acinetobacter baumanii, and 
Escherichia coli can infect wounds, as well as causing a significant burden of respiratory 
infection in people who are immunosuppressed or in hospital care (Pertseva, Kireyeva, 
& Shtepa, 2014). It was found that 3.7% of a cohort of Ukrainian adults carried 
methicillin-resistant S. aureus (MRSA) in their nasal passageways (Netsvyetayeva et al., 
2014), and high levels of either partial or total antimicrobial resistance have been 
reported in samples of S. aureus, P. aeruginosa, K. pneumoniae and A. baumanii 
isolated from patients in Ukrainian hospitals (Pertseva et al., 2014). Difficult to control 
even in well-managed health systems, it is likely that the spread of drug-resistant 
pathogens in Ukrainian health care settings will go increasingly unchecked if current 
socio-political trends continue. The absolute disease burden associated with these 
opportunistic pathogens, as well as the burden of antibiotic-resistant strains, can be 
anticipated to grow in the face of collapsing infection control in health care settings 
disrupted by conflict.  
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A salient example is provided in a report by Hrabák et al. (2015) on the identification of 
carbapenem-resistant strain of Klebsiella pnuemoniae isolated from a Ukrainian patient 
who was injured during the Euromaidan protests and treated in a Czech hospital. 
Carbapenem is an antibiotic typically used for the treatment of bacterial strains that are 
already resistant to a variety of drugs, and production of the carbapenemase enzyme, 
which provides resistance to this compound, is often indicative of high levels of drug 
resistance (Hrabák et al., 2015). Indeed, the isolate reported was either nonsusceptible 
or resistant to ertapenem, meropenem, imipenem, amikacin, amoxicillin/clavulanic 
acid, ampicillin cefotaxime, ceftazidime, cefepime, ciprofloxacin, gentamicin, 
piperacillin/tazobactam, tobramycin and trimethoprim/sulfamethoxazole (Hrabák et al., 
2015). To the authors’ knowledge, this is the first reported case of carbapenemase-
producing Enterobacteriaceae in Ukraine. Due to this fact, and to the simultaneous 
isolation of carbapenem-hydrolyzing class D β-lactamase (CHDL)-producing 
Acinetobacter baumannii and methicillin-resistant Staphylococcus aureus from the 
same patient, the authors hypothesize that the origin of the patient’s infection was 
likely nosocomial (Hrabák et al., 2015). Especially during conflicts, where patients 
overflow and disintegrating infection control are common, and patients in poor health 
are circulating between geographic regions, hospitals are exceptional breeding 
grounds for multiple strains of resistant bacteria that can then be reintroduced into 
surrounding populations, and even across national borders (Hrabák et al., 2015). 
Furthemore, there is a prevalent hypothesis that conflict can accelerate the 
development of antibiotic-resistant bacteria specifically due to the high levels of broad-
spectrum antibiotics often used to treat people injured in military conflict (Hrabák et al., 
2015).  
 
It is essential to note, however, that while the current conflict in Ukraine poses 
increased risks for the dissemination of a variety of antimicrobial-resistant pathogens, 
the roots of antimicrobial resistance in the country may be traced far further back. An 
important and enduring cause of drug resistance in the region is the prevalence not 
only of antimicrobial misuse, but also of counterfeit, substandard antimicrobial drugs. 
In countries of the former Soviet Union, including Ukraine, counterfeit drugs currently 
compose up to 20% of circulating pharmaceuticals (Kelesidis & Falagas, 2015). The 
most common kind of substandard, counterfeit drug globally is antimicrobials with a 
reduced dosage of the active ingredient, although other categories include those with 
a modified active ingredient, those with no active ingredient, those replacing one 
active ingredient with another, and those with decreased dissolution and stability in the 
body (Kelesidis & Falagas, 2015). All of these categories increase the risk of drug 
resistance, the prevention of which is highly dependent on the administration of 
reliable concentrations of appropriate antibiotics. Furthermore, ineffective, counterfeit 
antibiotics may cause physicians to over-prescribe broad-spectrum antibiotics, 
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increasing both antibiotic resistance and the average cost of antibiotic treatment in the 
affected region (Kelesidis & Falagas, 2015). This could lead to further treatment gaps 
for individuals and health systems that cannot afford more expensive antimicrobial 
drugs.  
 
A large-scale 2015 review of the global distribution of counterfeit antimicrobial drugs 
identified substandard antifolates, cephalosporins and macrolides, as well as 
antituberculous agents including isoniazid, rifampin, ethambutol, and pyrazinamide in 
Ukraine and other countries of the former Soviet Union. This last category is of 
particular concern, because it contains four of the five first-line antituberculous drugs, 
creating a very high risk of drug-resistant tuberculosis through improper treatment of 
drug-susceptible strains, even when compliance to a drug regimen that is perceived as 
correct is perfect. Less-developed countries are the primary target for counterfeit 
drugs, including antibiotics. However, Kelesidis et al. (2015) claim that the major 
stimulating factor for the influx of counterfeit drugs into these countriesis a lack of 
public resources and monitoring of a country’s medical system and the import of 
pharmaceuticals. This puts Ukraine at significant risk for a further influx of suboptimal 
antimicrobial drugs due to the recent conflict, with sanctions from Russia, the lack of 
adequate health services, and structural disorganization caused by civil war all 
contributing to the weakening of infrastructure that Kelesidis et al. (2015) cite as an 
opportunity for substandard drugs to flood regional markets.  
 
Ukraine is therefore at severe risk of expanding antimicrobial resistance. Existing drug-
resistant pathogens, a continued use of poor-quality antimicrobials, and the 
exacerbating factors of civil conflict and a massively overburdened and disorganized 
health care system converge to create ideal conditions for both the development of 
new resistant strains and the spread of existing strains throughout the region, and 
possibly into other parts of Europe and Asia. 
 
Drug-resistant tuberculosis in Ukraine 
Of the drug-resistant pathogens currently circulating in Ukraine, arguably the most 
important is tuberculosis. Tuberculosis is caused in the vast majority of cases by the 
Gram-positive bacterium Mycobacterium tuberculosis, whose unique physiological 
features confer a significant amount of inherent drug resistance, and provide a platform 
for the development of further resistance. It is estimated that, in 2012, there were 6800 
new cases of multidrug-resistant tuberculosis (MDR-TB) in Ukraine (Acosta, Kaluski, & 
Dara, 2014), and these numbers have not been significantly curbed in the past three 
years (“WHO/Europe | Tuberculosis - Ukraine,”). Although drug resistance initially 
developed partly through improper antibiotic usage, it is recognized that the primary 
cause of the current expansion of drug-resistant tuberculosis infections in Ukraine is 
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person-to-person transmission, underlining the fact that a reduction in improper 
antibiotic usage alone is now inadequate to significantly curb resistance in the region. 
Of particular concern are patients receiving treatment for HIV and tuberculosis, as 
medication for these diseases is frequently inaccessible, and discontinuation of drug 
regimens can contribute to the emergence of resistant strains. Furthermore, follow-up 
on patients with HIV and TB has been identified as essential to effective treatment 
(Vassall et al., 2009), and these services are severely lacking (Holt, 2015).  
 
The structural changes caused by the dissolution of the Soviet Union have had 
debilitating effects on both heath care systems and – through increases in poverty and 
income inequality - on the socioeconomic underpinnings of health in former soviet 
territories (Skrahina et al., 2012; Vassall et al., 2009). This led to a serious epidemic of 
tuberculosis in the 1990’s (“WHO/Europe | Tuberculosis - Ukraine,” n.d.). Although 
rates of infection are now lower than they were in the 1990’s, overall reported 
incidence of tuberculosis is much higher, and is known to be a serious underestimation 
of real population levels (Vassall et al., 2009). As well, the epidemic is increasingly 
marked by multidrug-resistant and extensively drug-resistant tuberculosis (MDR-TB and 
XDR-TB) (Dymova et al., 2011; “WHO/Europe | Tuberculosis - Ukraine,” n.d.). MDR-TB 
is defined as resistant to isoniazid and rifampicin) and XDR-TB is defined as resistance 
to fluoroquinolones and at least one second-line injectable agent in addition to a 
baseline of MDR-TB (Skrahina et al., 2012). A major role in the development of drug 
resistance was played by prisons, whose crowded living conditions, frequent 
malnourishment, and ineffective infection control, as well as high population of opioid-
using and HIV-infected inmates, contributed to their becoming a primary contributor to 
the initial development of the MDR-TB epidemic in the former Soviet Union (“Ukraine: 
Curbing the MDR-TB Epidemic in Prisons | MSF USA,” n.d.). 
 
There are several serious flaws in Ukraine’s historical strategy to combat TB. Non-
uniformity among prevention programmes - which are determined primarily based on 
provincial funding – between oblasts lead to non-standardized treatments that are 
designed more based on available resources than on ideal patient outcomes 
(“WHO/Europe | Tuberculosis - Ukraine,” n.d.). Furthermore, an emphasis on hospital 
care and a lack of resources for ambulatory (outpatient) care means that treatment 
typically involves a long-term stay in a dedicated tuberculosis hospital, where infection 
control is limited and the development and spread of resistant strains is a very real 
threat (Vassall et al., 2009; “WHO/Europe | Tuberculosis - Ukraine,” n.d.). One 
consideration stemming from this is that the social stigma (Courtwright & Turner, 2010) 
and long inpatient stays historically associated with TB infection are a serious deterrent 
to self-reporting and check-up, particularly during times of preexisting social stress. 
Other restrictions on the efficacy of TB treatment in Ukraine include limited laboratory 
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capacity, a low rate of sputum sampling compared to inferior radiographic testing for 
TB, and unequal local financial resources and capacities to purchase antituberculous 
drugs (“WHO/Europe | Tuberculosis - Ukraine,” n.d.).  
 
Many of these shortcomings are based on a failure on the part of the Ukrainian 
government to implement heath care reforms to address structural changes since the 
dissolution of the Soviet Union, either due to political instability or frequent reshufflings 
of leadership within the ministry of health (“WHO/Europe | Tuberculosis - Ukraine,” 
n.d.). In the past decade, the WHO, USAID, the EU and other affiliated organizations 
have initiated pilot projects to implement “DOTS,” or Direct Observed Treatment 
Short Course - the WHO standard for TB treatment. Although Ukraine’s National TB 
Programme (NTP) has taken significant steps toward implementation of these pilot 
projects and of the WHO’s 2006 Stop TB Strategy, particularly with regard to 
implementing DOTS, results have been mixed and restricted to specific geographic 
pockets (Vassall et al., 2009; “WHO/Europe | Publications - Review of the National 
Tuberculosis Programme in Ukraine (2011),” n.d.). While DOTS-based pilot projects 
have improved outcomes over the existing TB treatment framework, deterioration of 
infrastructure, combined with skepticism and lack of morale among health care workers 
- who are often underpaid, lacking in resources and professional status, and at risk of 
infection themselves - limits positive change in the Ukrainian anti-tuberculosis 
campaign (Vassall et al., 2009).  
 
Another serious concern in Ukraine is the increasing rate of HIV/TB co-infection. People 
who have concurrent HIV and TB infections are more likely to develop active 
tuberculosis, which is detrimental on an individual level, and contributes to the spread 
of TB (Dean, Zignol, Falzon, Getahun, & Floyd, 2014). Furthermore, HIV infection is 
positively correlated with infection with drug-resistant strains compared to drug-
susceptible strains (Dubrovina, 2008). Management of the combination of diseases 
requires strict adherence to drug regimens that can be difficult to access and tailor to 
existing resistance, and discontinuation of drug regimens can contribute to the 
emergence of resistant strains in both. Furthermore, follow-up on patients with HIV and 
TB has been identified as essential to effective treatment, and these services are 
severely lacking . 
 
The current conflict in Ukraine has been identified as a serious threat to health in the 
region, affecting the availability of medical staff, equipment, and essential drugs (Holt, 
2015). Due to the country’s high burden of multidrug-resistant tuberculosis (MDR-TB) in 
Ukraine and the lengthy interventions often required to effectively treat it, MDR-TB 
poses a serious risk to Ukraine’s debilitated health care system. Furthermore, very high 
rates of TB, as well as TB-HIV co-infection, are found in the Donetsk oblast (“Ukraine: 
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Curbing the MDR-TB Epidemic in Prisons | MSF USA,” n.d.), which is one of the regions 
that has been most profoundly disrupted by fighting. In one study, genetic analysis of 
samples from 98 TB patients in Donetsk found a large amount of genetic heterogeneity 
in strains suggesting a very long-history of circulation of TB in this oblast (Dymova et 
al., 2011). Furthermore, in this study, 49% of samples had resistance to rifampicin and 
54% has resistance to isoniazid, representing an extremely high level of drug resistance 
(Dymova et al., 2011).  
 
Acosta et al. ( 2014) note that internally-displaced people and refugees are particularly 
vulnerable to TB and MDR-TB. They attribute this vulnerability to factors such as poor 
underlying health, crowded temporary living conditions with poor infection control, 
unavailability of diagnosis and treatment due to conflict, lack of registration with local 
health services, and interruption of treatment (Acosta et al., 2014). They emphasize that 
effective management of the risk of further spreading MDR-TB in Ukraine and 
throughout Eastern Europe will require not only an expansion of health care services 
tailored to the current conflict, but also much more effective measures for monitoring 
suspected cases of TB and MDR-TB among migrants and internally-displaced 
populations throughout the region (Acosta et al., 2014).  
 
Homelessness, joblessness and alcohol abuse have also been identified as primary 
motivators against promptly seeking care for symptoms of TB in Kiev city (Van der 
Werf, 2006). Homelessness and joblessness have been exacerbated by the current 
conflict, while fighting has also severely limited treatment options for opioid addiction 
in many regions of Ukraine, which has a direct bearing on TB treatment outcomes. A 
study by Morozova et al. (2013) showed that methadone treatment for opioid-using TB 
patients significantly improved the outcomes of their TB treatment, with positive effects 
on both retention time in treatment and drug regimen adherence. With the high rates 
of MDR-TB among opioid-users in Ukraine (Morozova et al., 2013), a surge in negative 
addictions treatment outcomes within this population will further complicate control of 
the MDR-TB epidemic.  

 
Infection control for IDPs 
 

Infection control aims to prevent the transmission of communicable diseases between 
individuals in the general community, but especially patients in care facilities and 
hospitals. It ensures the protection of vulnerable individuals by placing mechanisms 
that will not allow nosocomial infections and Healthcare-associated Infections (HAIs) to 
spread. It is fundamentally rooted in the principle of hygiene and sanitary healthcare 
practices (WHO, 2015). The prevention of infection control is an essential aspect of 
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containing disease and preventing antimicrobial resistance in refugee or IDP 
environments.  
 
What does infection control, particularly in the context of AMR, include in its practice? 
One aspect of infection control is barrier practices, which includes patient isolation and 
the use of gloves, gowns and masks (Nicolle, 2001). The extent to which this decreases 
resistance is variable; refugee camps have different determinants of resistance, such as 
a diverse patient population, different staffing ratios, and prevalence of pathogens. 
Other measures of infection control include appropriate surveillance of infections, 
which may prove to be difficult in IDP and refugees due to movement. There must also 
be policies, compliance, and monitoring in place for hand hygiene, 
sterilization/disinfection of medical equipment, laundry and housekeeping, and the 
safe management of food. Hand hygiene -- which includes hand-washing and the use 
of antiseptics - are essential in preventing transmission of resistant organisms between 
patients and staff. Pittet et al. found that using alcohol-based 0.5% chlorhexidine 
gluconate handrub solution, and increased compliance with hand hygiene, resulted in 
a significant decrease over the subsequent four years of all nosocomial infections and 
MRSA transmission rates (Pittet et al., 2000). However, it should be noted that 
antiseptics may also contribute to resistance of intrinsically-resistant organisms, such as 
Pseudomonas aeruginosa. In the case of MDR-TB, respiratory isolation has also be 
effective against TB transmission (and other airborne pathogens) (CSAT, 1993). While 
the aforementioned infection control measures are incredibly important in curbing the 
spread of infection, they are also costly and must be adapted to the unique settings of 
refugees and IDPs.  
 
The conditions present in refugee camps and environments of internally-displaced 
populations are resource-limited, rife with different challenges that require appropriate 
infection control practices. Firstly, the incidence of infectious diseases in refugee camps 
and in IDPs can be higher than those in normal populations. For example, the burden 
of Acute Respiratory Infections (ARIs) in crisis-infected populations has been typically 
very high, with an increased excess morbidity and mortality (Bellos, et al., 2010). 
Various factors contribute to a higher rate of infectious disease transmission in regions 
of high density human populations: difficult control of movement, loss of family, stress, 
food insecurity, loss of education, overcrowding, environmental degradation, scarcity 
of safe water, poor sanitation and waste management, absence of shelter, and lack of 
public health infrastructure (Connolly et al., 2004). Efforts to address these risk factors 
include proper site planning and shelter. For example, Hepatitis A spreads through 
contaminated water and food, thus separating waste from food sources is instrumental 
in the design of refugee camps. The environment of victims of conflict is an essential 
variable to control; management of solid waste, protecting food stores, allowing access 
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to clean water, access to soap, and separate latrines are all important in mitigating the 
spread of infection.  
 
Tuberculosis is a major infectious disease that targets refugee camps, and easily 
spreads in IDPs. Overcrowding, poorly ventilated shelter, malnutrition, and stress all 
contribute to the easy transmission of TB, which is airborne (Figueroa-Munoz & Ramon-
Pardo, 2008). Migrant and refugee populations have uniquely different needs, 
especially in the case of TB where there is stigmatization and poor cultural awareness. 
Co-infection with HIV is also a major factor contributing to death from TB. The 
incidence of TB has historically been very high in refugee camps. For example, the TB 
notification rate for displaced Chechens in Ingushetia in 2000 was almost twice as high 
as the local resident Ingush population (Select Committee on Intergovernmental 
Organisations, 2008). Displacement of people significantly contributes to MDR- and 
XDR-TB, whereby patients are unable to follow-up with treatment and maintain the 
appropriate dosage or medical regimen because of movement. Thus TB control 
programmes, and infection control programmes in general, are most effective in cases 
where security is relatively stable and movement is as limited as possible. Ukraine also 
has its own National TB Programme. It’s also important to consider levels of education 
and awareness regarding infection control, especially in refugees/IDPs. The Ukrainian 
general population has little information how to reduce transmission risk: neither 
patients nor relatives practice cough etiquette, and healthcare staff may not always 
know how to teach it. Infection control, overall, is often not considered when 
designing, constructing, and renovating TB, HIV, and primary health care facilities (De 
Colombani, Veen, & WHO, 2011). 
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