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War and cancer have been intertwined in Iraq for over three decades, a country where the legacies and ongoing impacts of conflict have been commonly associated with both increased cancer rates as well as the deterioration of cancer care. Most recently, the Islamic State of Iraq and the Levant (ISIL) violently occupied large portions of the country’s central and northern provinces between 2014 and 2017, causing devastating impacts on public cancer centers across central and northern Iraq. Focusing on the five Iraqi provinces previously under full or partial ISIL occupation, this article examines the immediate and long-term impacts of war on cancer care across three periods (before, during, and after the ISIL conflict). As there is little published data on oncology in these local contexts, the paper relies primarily upon the qualitative interviews and lived experience of oncologists serving in the five provinces studied. A political economy lens is applied to interpret the results, particularly the data related to progress in oncology reconstruction. It is argued that conflict generates immediate and long-term shifts in political and economic conditions that, in turn, shape the rebuilding of oncology infrastructure. The documentation of the destruction and reconstruction of local oncology systems is intended to benefit the next generation of cancer care practitioners in the Middle East and other conflict-affected regions areas in their efforts to adapt to conflict and rebuild from the legacies of war.
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1 Introduction

War and cancer have long been intertwined in Iraq, a country where the legacies of conflict have been commonly associated with both increased cancer rates as well as the deterioration of cancer care (1–4). In addition to studies that explore the toxic remnants of war and potential impacts on cancer incidence (5–7), a growing body of research has explored the destructive impact of successive US-led wars on various aspects of cancer care, including cancer control (2), radiation oncology (3, 4), pediatric cancer care (8), and palliative cancer care (9). Protracted conflict has placed enormous burdens on cancer patients, many of whom have responded to the war-related deterioration of public oncology by travelling across provinces and international borders to pursue treatments in high-cost private centers (10, 11). These cross-border therapeutic geographies have generated catastrophic expenditures for families already suffering from displacement and the loss of livelihoods (12).

In this turn towards studying war and cancer care in the Iraqi context, what is notably lacking is an examination of how conflict generates different impacts on local cancer systems and hospitals depending on local particularities. The impact of war on oncology in Iraq has been examined as a general phenomenon at the national level. Though advances in oncology have been documented in specific areas of the country (13, 14), namely southern Iraq and the Kurdish region, no study has attempted to interrogate locally specific dynamics in the areas directly impacted by the Islamic State of Iraq and the Levant (ISIL) through a comparative political economy analysis. This lack of attention to local particularities has left policymakers and cancer practitioners with few tools to understand why oncology is relatively durable during conflict in some localities and not in others, and why oncology is rebuilt relatively quickly in some localities and not in others. Focusing on the five Iraqi provinces that were fully or partially overtaken by ISIL between 2014 and 2017, this article aims to shed light on how conflict generates locally distinct shifts in the distribution of cancer services, the availability of essential cancer pharmaceuticals and supplies, and the pace of oncology reconstruction. In addition, the article focuses on public oncology hospitals but avoids a strict public/private dichotomy. Indeed, war generates gaps in care filled by procedures or pharmaceuticals purchased in the emerging private sector or the black market.

The primary focus of this article will be on the conflict period related to the rise and fall of the ISIL (2014-2017) and the reconstruction efforts in its aftermath (2017-2022). ISIL violently occupied large portions of the country’s central and northern provinces between 2014 and 2017, causing devastating impacts on a once robust healthcare system that was already severely damaged from the compounding effects of the first Gulf War, the UN embargo of the 1990s, and US-led invasion in 2003 and subsequent years of international military presence (15–17). The provinces most directly impacted throughout the ISIL period were Nineveh, Anbar, Kirkuk, Salah al-Din and Diyala (Map 1). The paper tells the story of oncology under conflict for each of the five provinces.




Map 1 | Provinces included in the study: Anbar, Diyala, Kirkuk, Nine-veh, Salah al-Din.



Relying on the accounts of oncologists who served during the ISIL period, the picture of oncology that emerges is geographically specific and highlights the unevenness of both conflict’s destructive impact and reconstruction’s benefits. For example, the ISIL conflict eviscerated oncology in some regions of Iraq while temporarily enhancing oncology resources in others; similarly, the reconstruction of cancer services has transpired rapidly in some provinces and languished in others. Understanding the factors that drive these varied outcomes in the distribution of care and the pace of reconstruction efforts can help shed light on the Iraqi situation and similar contexts where conflict is reshaping oncology, such as Ukraine (18). Importantly, the documentation of oncology under war is intended to benefit the next generation of cancer care practitioners in Iraq and other conflict-affected regions, who can learn from understanding how cancer services responded to previous periods of conflict.




2 Methods and limitations

This study examines the immediate and enduring impacts of conflict on oncology in the five provinces fully or partially occupied by ISIL between 2014 and 2017. Working chronologically across three periods (before, during, and after the ISIL conflict), the research elucidates the evolving impacts of war on the human resources, facilities, and available therapies necessary for cancer services. The chief aim of the analysis is to show the dynamic relationship between conflict and oncology in each of these provinces. In addition, a political economy lens is applied to interpret the results (19), particularly the data related to progress in oncology reconstruction. This is because conflict generates immediate and long-term shifts in political and economic conditions that, in turn, shape the rebuilding of medical infrastructure.

This article limits the scope of the analysis to the impact of war on the core infrastructural components of cancer care (e.g., the availability of pharmaceuticals, diagnostic tools, treatment facilities, and human resources). The crucial relational dimensions of cancer care (e.g., patient-doctor communication, levels of coordination and trust among all stakeholders, and patients’ perceptions of the quality of care) are not foregrounded in this analysis as these lines of inquiry would require an extensive, qualitative study centered around patients’ voices and experiences. The authors intend to publish such a patient-centered account in a forthcoming article.

This is a mixed methods paper primarily based on qualitative interviews and the lived experience of oncologists working in the affected provinces. An authorship team comprised of six Iraq-based oncologists from the five provinces was assembled (2 oncologists from Anbar; 1 from Nineveh; 1 from Salah al din; 1 from Diyala; and 1 from Kirkuk) in addition to three international colleagues with either research or practitioner experience in Iraq and the wider MENA region. During 3 group meetings in 2022, the authorship team shared and contrasted accounts of the three periods examined. A series of follow-up semi-structured interviews were conducted with each member of the Iraq-based authorship team. The combined authorship team analyzed the interview data collectively to generate further insights and points of comparison.

This data from the perspective of oncologists was supplemented by an earlier dataset collected in 2016 and 2017 during the height of the ISIL conflict, consisting of qualitative interviews with 40 cancer patients undergoing treatment in the public oncology hospitals of Erbil, Sulaymaniyah or Kirkuk who had fled one of the five provinces examined due to the rise of ISIL (10 from Nineveh; 10 patients from Anbar; 5 from the ISIL-occupied areas of southern Kirkuk; 10 from Salah al-Din; and 5 from Diyala). Though the core findings of the study are derived from the perspective of oncologists due to the focus on tracking shifts in cancer care infrastructure, the limited inclusion of the patient data in the analysis was necessary to verify or complicate the accounts of the co-authors/oncologists, particularly when assertions were made regarding the implications of shifting oncology capacity for patients’ access to cancer services.




3 Results

In the following sections, the interview data has been used to develop key trends in the evolving impact of conflict on the essential infrastructures of cancer care (e.g., facilities, pharmaceuticals, equipment, human resources) at the provincial level, focusing on (a) the status of oncology before the ISIL period; (b) the transformations of oncology during the period of severe conflict conditions (2014-2017); (c) the efforts and ongoing challenges to rebuilding cancer care between ‘liberation’ in 2017 and the present up to the time of writing in 2023. Three provinces (Nineveh, Anbar and Kirkuk) are explored in-depth. These three provinces receive extensive attention due to the significantly larger oncology infrastructure. On the other hand, Salah al-Din and Diyala are examined in an abbreviated fashion due to the relatively recent and limited development of oncology in those areas. Table 1 summarizes the findings from the 5 provinces.


Table 1 | Summary of findings: Cancer care in five provinces affected by the ISIL conflict.





3.1 Nineveh province (Mosul)



3.1.1 Overview of trends: cancer and conflict



3.1.1.1 Advanced oncology capacity before ISIL

During the 1980s, Nineveh gradually developed comprehensive public oncology services, including radiotherapy, and became the second largest hub for oncology in the country behind Baghdad. Cancer patients travelled to the provincial capital, Mosul city, from across northern/central Iraq. Despite the devastating impacts of the UN Sanctions (1991-2003) and US-led invasion and occupation on oncology (2003-2011), public oncology services remained comprehensive, boasting one of the few working radiotherapy machines in the country. A single new linear accelerator (linac) eventually replaced the two outdated cobalt radiotherapy machines.




3.1.1.2 Gradual deterioration of oncology capacity during ISIL

ISIL took over Mosul city in June 2014. Though medical supply lines from Baghdad were soon cut, oncologists relied upon existing pharmaceutical stocks and equipment to maintain adequate cancer services for approximately one year. By the summer of 2015, the oncology apparatus began suffering from mass shortages in chemotherapy agents and the inability to maintain radiotherapy equipment. As a result, cancer services became very limited. In 2016-2017, liberation battles resulted in the cessation of oncology services; oncology facilities were ultimately bombed and destroyed.




3.1.1.3 Slow reconstruction of oncology capacity after ISIL

Oncology services have commenced in makeshift facilities, but reconstruction of the public oncology facilities has proceeded at a glacial pace. Services are limited to chemotherapy and basic diagnostics, with no functional radiotherapy. An emerging private sector has started to fill the gaps in public services, creating additional costs for a population suffering from the war-related loss of livelihoods.


 







3.1.2 Cancer care before ISIL

The Iraq-based oncologists contributing to this study all concurred that Mosul once represented the pinnacle of cancer care in Iraq. Since 1979, Mosul city has been home to the Specialized Oncology and Nuclear Medicine Hospital (SONMH). During the 1980s, Mosul developed comprehensive cancer services and became an oncology referral hub for Nineveh and nearby provinces (e.g., Erbil, Dohuk, Salah al-Din, Kirkuk). However, during the UN sanctions of the 1990s, severe restrictions on the import of chemotherapy agents and cobalt source replacement dramatically reduced the continuity and quality of care. In addition, the US-led invasion of 2003 ushered in a period of heightened political instability and insecurity in the province, compelling many medical professionals from Mosul to flee the country. As the intensity of the fighting reached a high point in 2006 and 2007, the relative stability of the nearby semi-autonomous Kurdistan Region – and its emerging oncology system in Erbil, Dohuk and Sulaymaniyah – led to a slight reduction in cross-provincial referrals to Mosul city.

Despite the challenges related to conflict and political instability, oncologists in Mosul city endeavored to maintain advanced public cancer services. In 2013, the year before the takeover of Mosul city by ISIL, public oncology services in Mosul included three centers (SONMH, Hematology Center, and Pediatric Oncology Center), which jointly had a capacity for over 60 beds, a pain and palliative care clinic, a colostomy care clinic, a radiotherapy department with a fully functioning linac, and a thyroid gland outpatient clinic. In sum, oncology services in pre-ISIL Nineveh were at a level of sophistication that far exceeded any other provinces examined in this paper. Mosul city was a national hub for oncology services.




3.1.3 Cancer care during ISIL

The deterioration of oncology transpired gradually throughout the ISIL occupation of Mosul city. In June 2014, ISIL swiftly took over the entire city of Mosul, including the area where oncology services are located. Mosul’s highly experienced oncologists, who had endured repeated war and violence, treated this situation like any other. For the first several months of the ISIL occupation, cancer drugs generally remained available from the previous year’s stock of pharmaceuticals (e.g., Herceptin, Avastin, Erlotinib, Sunitinib, Pazopanib, etc.). ISIL did not actively obstruct basic cancer care delivery during the initial months. But problems were looming on the horizon.

Cut off from replenishing supplies from the Baghdad-based Ministry of Health (MoH), oncology hospitals were already witnessing severe shortages in chemotherapy and equipment by the spring and summer of 2015. The linac machine ultimately ceased functioning; the gamma camera stopped working; analgesics required for the palliative care clinic were no longer available. The public stock of chemotherapy agents was increasingly scarce and was almost empty by the beginning of 2016. Smuggling routes allowed chemotherapy agents to enter local circulation in Mosul’s pharmacies and the black market (at a cost that exceeded the ability of most patients). The cooling systems required to transport biological therapies were unavailable. By 2016, only three of the eight oncology specialists remained in the city, and the care they could provide was limited to the administration of chemotherapy purchased on the private market. Many patients attempted to flee the province and gain access to oncology centers elsewhere, but the exit routes were expensive and dangerous.

The commencement of the liberation battle in October 2016 injected new challenges in the delivery of oncology. The battle proceeded in two stages. First, the Iraqi Army and Coalition forces liberated the eastern side of the Tigris River as ISIL fighters retreated to the western side – the side of the city’s leading hospitals, including the SONMH. Mosul residents on the liberated eastern side were now effectively cut off from local cancer care, and many attempted to travel to Erbil with the help of WHO ambulances. Meanwhile, cancer services on the western side quickly became untenable. ISIL saw the medical apparatus as a strategic asset from the standpoint of providing care to wounded fighters, but oncology was regarded as irrelevant to sustaining a fighting force.

As the battle intensified, ISIL fighters expelled all doctors and staff from the SONMH, repurposing the facility as a military fortress. Oncologists and oncology nurses were then forced by ISIL to work in the surgical hospital to provide general medical services and serve as human shields against Coalition airstrikes. Ultimately the battle over the western side of Mosul city resulted in the aerial bombing of much of the medical infrastructure, including the hematology center and the SONMH. The once famous oncology apparatus, in operation continuously since 1979 through multiple periods of war and sanctions, was reduced to rubble in early 2017.




3.1.4 Cancer care after ISIL

After the battle’s conclusion, the destruction on the western side of the city made any notion of reconstituting oncology services a distant prospect. Most of western Mosul’s buildings, houses, roads, electricity lines, and water treatment channels had been destroyed by aerial bombing and mortal shelling. The eastern side was relatively untouched by the effects of aerial bombing, however. Therefore, the decision was made to install a makeshift oncology unit on the eastern side. For several months, a small group of oncologists had two small rooms underneath a staircase and one bed for the administration of chemotherapy. In early 2018 they were able to expand this temporary facility into 10-15 beds and a patient lobby, and in 2020 they were able to expand further to 50 beds. But these expansions were made possible by installing temporary cabins repurposed from internally displaced people (IDP) camps, which are poorly ventilated and developed leaks that could not withstand the winter rains. Recently they moved out of the caravans into yet another temporary facility, which remains far too small to meet capacity. As a result, patients undergoing chemotherapy are stacked together tightly. None of the advanced technologies (e.g., gamma camera, linac machine) have been restored, and neither have the specialized clinics (e.g., pain clinic, colostomy clinic, palliative care clinic) been reconstituted.

To the time of this writing in December 2022, less than 20% of the SONMH has been completed. The impact of these severe limitations is that Mosul’s historical position as a center for oncology in Iraq has become increasingly diminished. As advanced diagnostics are only available in Dohuk, Erbil, and Baghdad, and radiotherapy in the latter two, these cities are now supplanting Mosul in the referral chain. Whereas Mosul attracted patients from across northern and central Iraq until 2014, today, most patients are local. Human resources are one bright spot. 11 oncologists are now serving in Mosul, compared to 8 in the pre-ISIL period. While this increase could furnish the ground for a bright future of oncology in Mosul, the status quo is unsustainable from the standpoint of infrastructure. Future generations of medical graduates will look elsewhere as long as oncology in Mosul is associated with makeshift delivery conditions. The discussion section will explore the political economic factors that have contributed to the slow pace of oncology reconstruction.





3.2 Anbar Province



3.2.1 Overview of trends: cancer and conflict



3.2.1.1 Minimal oncology capacity before ISIL

In 2008, the first oncology unit was opened in Ramadi Teaching Hospital. Cancer services remained limited during the subsequent years due to ongoing conflict and political instability in the province.




3.2.1.2 Curtailment of oncology capacity during ISIL

In January 2014, ISIL took over Fallujah, the first Iraqi city to fall. In May 2014, ISIL took over half of Ramadi city, but the Iraqi military prevented ISIL from entering the area where the oncology unit is located. Limited cancer services continued. In April and May 2015, ISIL completed its takeover of Ramadi city, resulting in the shutting down of the oncology unit as specialists and nurses were forced to flee the city.




3.2.1.3 Rapid expansion in oncology capacity after ISIL

Ramadi was liberated by the Iraqi military in February 2016. By May 2016, the cancer unit reopened in Ramadi Teaching Hospital with one specialist. Capacity quickly expanded. In 2018, an expanded oncology unit was opened in Ramadi Teaching Hospital (25 beds, 15 nurse staff, and 5 oncologists). An oncology unit in Fallujah was opened in 2019. In 2020, a fully staffed oncology center was opened in Ramadi (9 oncologists, 3 radiologists, 50 beds, and nearly 60 nurses).


 







3.2.2 Cancer care before ISIL

Oncology is a recent development in Anbar province. According to the interviews with the Iraq-based oncologists conducted for this study, historically residents of Anbar sought cancer treatments outside the province in the public oncology centers of Baghdad due to the capital’s proximity. Despite concerns among citizens about increased cancer incidence potentially stemming from war-related environmental toxins, efforts to initiate oncology services in the province did not begin until 2008 with the establishment a public cancer unit within Ramadi Teaching Hospital. The unit had a capacity for 30 beds and was staffed by one oncologist and 9 nurses. Basic diagnostics and a limited range of cytotoxic and hormonal therapies were administered. A radiotherapy unit was under construction but never completed, meaning that all patients needing radiotherapy had to travel to Baghdad, Mosul, the Kurdistan Region, or abroad. Though cancer services remained minimal before ISIL, one crucial development was that seven oncology residents designated for service in Anbar began their training in 2010 abroad or other provinces. This fortuitous infusion of young trainees before the onset of the ISIL war would bode well for Anbar’s eventual reconstruction.




3.2.3 Cancer care during ISIL

Oncologists from Anbar recounted how the province’s nascent cancer services were weakened and eventually collapsed during the ISIL war. Due to its multiple borders and permeability to foreign fighters, Anbar was the first Iraqi province to witness major fighting from ISIL and other militant groups. The provincial capital, Ramadi city – where the sole oncology unit was located – was partially overtaken in May 2014. Fortunately, the zone of the city hosting the oncology unit remained under the control of the Iraqi Army for almost 12 more months. Oncology services continued to be operational during that period. But in April 2015, ISIL commenced an onslaught to overtake the remainder of Ramadi. Nurses and the sole oncology specialist fled the city.

By May 2015, the ISIL takeover of Ramadi was complete, and oncology was no longer available in the city. While some previously diagnosed cancer patients could flee to other provinces to continue care, those who were forced to remain in Anbar during ISIL control went without treatment of any kind. Accessing chemotherapy agents and other drugs on the black market or private pharmacies was nearly impossible. Because the Iraqi military regarded the presence of ISIL in Anbar as a major security threat due to its proximity to Baghdad, security forces blockaded virtually all traffic of goods coming in and out of the province. Previously diagnosed cancer patients who survived those dark days in Anbar recall juggling a lack of medications and food and, consequently, the unchecked painful advance of their disease. Most did not survive. The seven oncology residents mentioned previously – all of whom were now displaced to other provinces or countries – did what they could to follow up with displaced patients from Anbar, helping them manage symptoms and clear bureaucratic hurdles in accessing care outside the province. Care outside of Anbar in provinces such as Baghdad, Kirkuk and Erbil were available in public oncology hospitals but nearly always involved significant wait times and expenditures due to shortages and gaps in service, placing a significant financial and practical burden on displaced patients.




3.2.4 Cancer care after ISIL

After the liberation of Ramadi in February 2016, a limited set of oncology services returned to the city with the re-opening of the cancer unit in May 2016. The radiotherapy facility under construction had been destroyed in the fighting. The building housing cancer services had been badly damaged in the bombings and airstrikes, and space was minimal. The oncology unit dealt with dozens of advanced-stage patients who had not undergone adequate treatment during ISIL control – arriving with stacks of reports from multiple hospitals and often very unclear protocols. But conditions would rapidly improve due to favorable post-conflict political and economic conditions (see discussion section). In 2018, the Anbar Directorate of Health announced the opening an expanded cancer unit with 25 beds, 5 oncologists and 15 nursing staff. Then, in 2020, a stand-alone specialized oncology center was established, which replaced the previous cancer unit. The center boasted 9 oncologists, 3 radiologists, 2 laboratory specialists, and 60 nurses. The center has expanded diagnostic equipment, well-stocked chemotherapy agents, and laboratory apparatuses. Private oncology services are also rising in Anbar, including clinics offering chemotherapy, surgical oncology, and diagnostic and interventional radiology. The ongoing lack of radiotherapy continues to force Anbar residents to travel to Baghdad or abroad for that aspect of their treatment, however.





3.3 Kirkuk Province



3.3.1 Overview of trends: cancer and conflict



3.3.1.1 Oncology capacity before ISIL

In 2007, a public cancer department was established within Azadi General Hospital for diagnostics and basic chemotherapy (3 oncologists, 12 beds). Capacity was expanded between 2011 and 2013 (5 oncologists, 60 beds); more chemotherapy agents became available.




3.3.1.2 Partial expansion of oncology capacity during ISIL

As ISIL never took over Kirkuk city, the number of cancer patients expanded as Kirkuk city became home to displaced cancer patients from the ISIL-occupied areas of southern Kirkuk and other provinces. Government funding increased for drugs/equipment to account for the higher patient load, but the cancer unit’s human resources did not change. The patient load decreased towards the end of the ISIL conflict due to the forced expulsion of Sunni Arab displaced persons from the city.




3.3.1.3 Stagnation in oncology capacity after ISIL

After the liberation of southern Kirkuk in 2017, Kirkuk’s oncology capacity returned to pre-ISIL levels due to the removal of the additional government support provided during the conflict era.


 







3.3.2 Cancer care before ISIL

According to the interviews conducted for this study, the oncology apparatus of Kirkuk was on a steady rise before ISIL. In 2007, a small public cancer unit with three oncologists and 12 beds was established within Azadi General Hospital in Kirkuk city center. The unit provided a limited range of diagnostics and basic chemotherapy (e.g., Adriamycin, Docetaxel, Paclitaxel, Vincristine). The patient load averaged 20-25 per day. In 2011 the oncology department expanded to occupy an entire floor of Azadi Hospital, and two oncologists were added to the team, totaling five. With the facility’s expansion to 50-60 beds, chemotherapy agents increased (e.g., Herceptin, Avastin, Rituximab). As a result, the oncology unit developed a strong enough reputation to attract some referrals from Baghdad, Nineveh, Diyala, and Tikrit in addition to the local patients. By 2013, the oncology unit was receiving 30-45 patients daily. However, there were still serious limitations due to the absence of radiotherapy and scarce access to CT scans. Still, cancer services were on a positive trajectory that outpaced other provinces such as Anbar. This development was crucial for Kirkuk citizens due to the distances required to reach other centers. Before the introduction of oncology in 2007, doctors in Kirkuk referred patients diagnosed with cancer to Baghdad (275 kilometers to the south) or Mosul (175 kilometers to the northwest) for chemotherapy and radiotherapy.




3.3.3 Cancer care during ISIL

ISIL never overtook the urban center of Kirkuk, where the public oncology unit is located. In 2014, ISIL established a presence across the southern areas of Kirkuk province (e.g., Hawija district) but never succeeded in overtaking Kirkuk city. The relative stability in Kirkuk city led to an influx of displaced persons – including cancer patients. During 2014 and 2015, the daily patient load increased dramatically to 120/day. Most displaced patients arriving from the peripheries of the province and neighboring governorates lacked pathology reports and imaging. As there were only 2 CT scans in the city and one MRI machine, oncologists increasingly relied upon a mixture of X-rays, ultrasounds, and blood tests.

Fortunately, the MoH in Baghdad recognized the massive burden of displaced patients and decided to transfer large portions of the pharmaceutical stocks designated for Nineveh, Salah al-Din and Diyala provinces to Kirkuk. Because of this policy, important chemotherapy agents (e.g., Herceptin, Avastin, Cisplatin, Carboplatin) and hormonal therapy remained available throughout the ISIL conflict. Oncologists look back upon the ISIL period as, ironically, the time when crucial medications were most reliably present.

But other aspects of cancer care remained stagnant or worsened during the ISIL conflict. The lack of radiotherapy in Kirkuk created serious challenges during the ISIL period. Kirkuk’s oncologists had for many years referred local patients needing radiotherapy to Baghdad, Sulaymaniyah, or Erbil. But after the rise of ISIL, patients were repeatedly turned back at the checkpoints entering neighboring provinces. These rejections were especially common for displaced cancer patients whose places of origin were the districts and provinces then occupied by ISIL. As a hub for many displaced cancer patients, Kirkuk oncologists had to manage the complex and painful therapeutic trajectories of patients who were being denied access to referrals and had to face either curative or palliative care without radiotherapy.

Though the MoH’s conflict management of pharmaceuticals was viewed favorably in Kirkuk, other policy decisions during the conflict were more controversial. As Azadi General Hospital became a cross-provincial hub for oncology during the ISIL war, specialists in other disciplines complained that Kirkuk lacked adequate space to manage such an influx of cancer patients. This prompted the MoH in August 2016 to establish a separate unit for oncology in a building 500 meters across the road from the main hospital. While this decision reduced overcrowding at Azadi, some oncologists feel it created onerous physical and administrative barriers to accessing multi-disciplinary consultations and diagnostic services.

Kirkuk’s centrality as a conflict oncology hub would become less prominent in the war’s later stages. In December 2016, an ISIL attack in central Kirkuk prompted local security forces to expel scores of Sunni Arab displaced persons from the provincial capital on the unfounded pretext that their ongoing presence in the city constituted a security threat and that their cities of origin were now free from ISIL. The forced expulsions immediately impacted cancer patient levels. In the coming weeks and months, the patient load at the newly established oncology center went from 120/day to 40/day. Meanwhile the expelled cancer patients struggled to piece together care in other Iraqi cities or abroad – often at great personal expense.




3.3.4 Cancer care after ISIL

The liberation of southern Kirkuk province in October 2017 generated a final surge of complex and advanced cases in the oncology center. From that point onward, cancer patient levels have gradually returned to pre-ISIL levels (30-40 patients/day). It is now rare to see patients from the neighboring provinces of Anbar, Nineveh, and Diyala in Kirkuk. Kirkuk’s loss of its hub-like status is partly a product of the waning of conflict and the return of populations to places of origin. It is also a product of the stagnation in oncology services. Unlike Anbar, which has witnessed a dramatic expansion of oncology services and human resources, Kirkuk levels have remained constant. There were 5 oncologists in Kirkuk before, during, and after the conflict. Only in the past 12 months (2022) have an additional 3 oncologists been added to the team. Pharmaceutical stocks – which again were strong during the conflict years – have regressed. Herceptin, commonly available in 2013 (the year before ISIL) and throughout the conflict (2014-2017), is only rarely in stock. Basic diagnostics such as CT scans remain exceedingly scarce and must usually be acquired privately. There are no plans to establish radiotherapy services in Kirkuk, forcing patients to travel across provinces or borders for treatment relying on personal finances. The discussion section will address the political dynamics undergirding the stagnation of oncology services in Kirkuk.





3.4 Salah al-Din Province

Limited oncology services were initiated in the provincial capital of Tikrit in 2008 under the direction of one oncologist. This oncology unit in Tikrit had minimal capacity and primarily received patients from the capital city and the immediate surrounding districts (e.g., Tikrit, Al-alam, Beiji). Patients from southern regions of the province (e.g., Balad and Dijeil districts) continued to seek cancer care in Baghdad, while patients in the northern regions (e.g., Shirqat, Tuz Khormato) sought care in Mosul and Erbil. When ISIL took over Tikrit in 2014, cancer services in Tikrit were suspended but were soon reopened in Samarra, a southwestern district of the province that had not fallen to ISIL. Oncology services were delivered in Samarra city at minimum capacity throughout the ISIL occupation of Tikrit. Oncology services were reconstituted in the capital city by the beginning of 2016, now with two oncologists. Cancer services have remained limited between the time of liberation and the present. However, to the surprise of the local medical establishment, the provincial government recently announced plans for a new oncology center that would include a linac machine. Why the provincial government (not the MoH) has decided to take the lead on this initiative remains unknown. If completed, the center would be the only oncology facility in the post-ISIL territories with a working linac machine.




3.5 Diyala Province

Diyala did not have oncology services of any kind before ISIL nor during the conflict. In the aftermath of liberation, a small department was created in 2018 under the supervision of one oncologist. At the time, the department lacked the approval of the MoH for the provision of chemotherapy from the public stocks. Thus, it relied exclusively on the transfer of drugs from cancer centers in other provinces. Through the advocacy efforts of local staff, chemotherapy approval was obtained in 2019, and a stand-alone center is currently under construction. At the moment, the oncology unit is staffed by two oncologists. It is primarily dedicated to the administration of chemotherapy and hormonal therapy, and it lacks diagnostic scanning, genetic tests, immunohistochemistry, immunological therapy, biological therapy, and radiotherapy. The new center is anticipated to include a broader range of diagnostic and therapeutic capacities.





4 Discussion

The aim of this article has been to highlight the impact of war on oncology infrastructure in five Iraqi provinces, specifically those that were impacted directly by the recent ISIL conflict. Examining each of the five provinces across the three periods (Before ISIL, During ISIL, After ISIL) has revealed important commonalities and differences in the experience of conflict at the level of cancer care services. These commonalities and differences are explored in greater detail in the following sections.



4.1 Common Challenges Across the Five Provinces



4.1.1 Gaps in cancer data/registry

An extensive analysis of the epidemiological data from each of the five provinces is not included in this study due to a lack of reliability in the data. The cancer registry in Iraq, including the overall data management system, has suffered under protracted conflict (20). Particularly in the five provinces affected by the ISIL conflict, war-induced displacements of cancer patients as well as the phenomenon of cross-border travel for care have exacerbated overall gaps in Iraq’s cancer registry. Table 2 summarizes the MoH cancer data in the five provinces compared to country-wide averages for the year 2020 (21). Both the crude incidence rate (CIR) and distribution of the top ten cancers are of questionable reliability due to conflict-related displacement, migration, and cross-border care-seeking patterns. It is worth noting that the cancer of unknown primary (CUP) is among the top ten cancers in Nineveh in 2020, unlike the status ten years ago, in 2009 (22) nor even twenty years ago, in 1999 (23). Though CUP globally can range from 2.3% to 5% (24), the existence of a 3.94% CUP rate in Nineveh – compared to CUP in Erbil, Basra, Karbala, or in Iraq as a whole, where the rates were 2.53%, 2.44%, 1.01%, and 2.63%, in sequence – is a clear indication of the conflict-related difficulties and degradation of cancer diagnostic capacity that led to the higher rate of CUP in Ninevah in the recent years.


Table 2 | Cancer data from the five provinces compared to the whole country, extracted from the 2020 cancer registry (21).






4.1.2 Human resources

Across the five provinces examined in this study, maintaining the necessary human resources in medical and radiation oncology has been a persistent challenge (14). At the country-wide level, the origin of this problem dates to the 2003 US-led invasion and occupation, when many highly experienced doctors fled the country due to threats, intimidation, and violence (15). The 2014-2017 ISIL conflict displaced many oncologists and placed heavy burdens on those who remained in place. Over the past five years, progress has been made towards developing cohorts of local oncology specialists, but persistent gaps remain. The slow pace of reconstruction and lack of resources directed towards public oncology centers has increasingly incentivized both cancer specialists and nurses to allocate time to private clinics. Though private clinics may expand access for some patients in the short-term, the solidification of this trend may also reduce the quality and availability of public oncology to a vulnerable war-affected population.




4.1.3 Lack of radiotherapy

As noted in the results, the persistent lack of radiotherapy has become a glaring issue across the five provinces impacted by the ISIL conflict. While other provinces in the South and Kurdistan region have witnessed an increase in radiotherapy capacity in recent years (25), the five provinces included in this study have yet to see any progress in this domain. By the end of 2022, there were a total of 34 functional linacs for radiotherapy (25 linacs are public and 9 are private): 8 in the federal capital, Baghdad, 5 in Kurdistan’s three provinces, and 21 in the nine provinces south of Baghdad. None were available in the five provinces highlighted in this study (25).




4.1.4 Pharmaceutical supply

In theory, the Iraqi MoH provides cancer drugs and chemotherapy free of charge to all Iraqi citizens. But in practice, pharmaceutical supply has proven to be unreliable, particularly during heightened episodes of conflict. During the ISIL period (2014-2017), shortages in pharmaceuticals forced patients to rely either upon private pharmacies and/or the black market to purchase chemotherapy and other medications. The slow pace of oncology reconstruction in some provinces has exacerbated gaps in the public system and buoyed the private pharmaceutical market. Recent policy research has shown that increasingly unchecked privatization and endemic corruption has led to a proliferation of fake and expired medications (26), deepening citizens’ overall distrust of medicine.




4.1.5 Diagnostic capacity

As has been identified in other areas of the Middle East facing protracted conflict (27), diagnostic capacity in Iraq remains weak and is a major reason why so many cancer patients travel abroad for care. With limited cross sectional anatomical studies (CT and MRI scanners) and absent nuclear medicine studies, particularly during acute phases of conflict, oncologists in the five provinces examined have too often been forced to piece together a diagnosis by relying upon a patchwork of simple X-rays, ultrasounds, and blood tests, compared to other provinces that did not pass through such ISIL conflict and had showed remarkable progress in cancer diagnostics (14, 27, 28).




4.1.6 Cross-border & high-cost cancer journeys

Cancer patients have managed the lack of radiotherapy and other gaps in cancer services through cross-provincial treatment journeys in addition to international travel across borders. Between 2014 and 2017, cross-provincial referrals posed a significant risk for cancer patients from the ISIL-occupied provinces, who were repeatedly denied passage or interrogated by state security forces at checkpoints (11). Over the past five years, arbitrary denials at checkpoints have become less common, but nonetheless, the reliance upon travel for radiotherapy and other cancer services places profound practical and financial burdens upon Iraqi families. Cancer patients from a wide range of regions and socio-economic circumstances continue travelling to Iraq’s oncology hubs (e.g., Baghdad, Sulaymaniyah and Karbala) and to international private centers (e.g., Beirut, Istanbul, Amman) for cancer diagnostics and treatments, often selling homes and properties to fund lengthy periods of treatment away from home. For a cancer patient population that is already struggling to rebuild their homes and lives after war, the extra cost of cross-provincial and cross-border travel represents a catastrophic financial burden (12).




4.1.7 Uneven distribution of care (urban/rural)

As a rule, cancer services are concentrated in the provincial capitals and remain totally absent in towns and mid-sized cities. For cancer patients residing in the rural areas of geographically vast provinces such as Anbar and Nineveh, the journey to the provincial capital for oncology is itself a major hardship and an expression of a glaring urban/rural divide. The urban/rural divide in medical infrastructure prolongs displacement, with displaced families often remaining in urban areas to retain access to oncology and other specialized medical services.





4.2 Variations in the Impact of War on Oncology Across Five Provinces

Though the shared challenges facing cancer services discussed above are vast, researchers must caution against an overly general narrative. Indeed, the impacts of war on oncology have locally distinct dimensions. These distinctions are highlighted in the following political economy analysis.



4.2.1 Before ISIL

Before the rise of ISIL, the level of advancement in oncology was widely divergent across the five provinces studied. By 2013 (the year before the takeover of ISIL), Nineveh was home to well-established advanced oncology services; in Anbar, Salah al-Din, and Kirkuk, new oncology structures were emerging to varying degrees; in Diyala, no progress had been made. The uneven distribution of oncology resources across the five provinces reflected Iraq’s gradual transition from a highly centralized care delivery model to a partially federalized one. As early as the 1980s, Mosul (alongside Baghdad and Basra) witnessed the emergence of comprehensive high-level services because the MoH designed the national healthcare apparatus to channel tertiary referrals to the country’s three largest cities. This coordinated system of referrals continued but became less sustainable after the US-led invasion of 2003. Not only did Iraq’s hospitals in major cities suffer under the weight of violence and the proliferation of corruption, but the enshrinement of federalism in the 2005 constitution also encouraged the development of more localized medical infrastructures. Therefore, an increasing number of provinces (e.g., Kirkuk, Anbar, Salah al-Din, Erbil, Sulaymaniyah, etc.) witnessed the gradual emergence of oncology from 2007 onward. The progress towards localized care would not be seamless, however. The introduction of the federal model coincided with the emergence of political parties that exerted control over specific provinces (29, 30), which obscured the coherence of health governance at the local level.




4.2.2 During the ISIL period

Oncology witnessed different impacts of the ISIL conflict depending on the locality. In Mosul, ISIL allowed the city’s well-established oncology services to continue basic operations partly because the group saw the city as its capital and wanted to maintain hospitals to treat the core of its fighting force. But cutting off supply lines to the city led to the gradual deterioration of public oncology and the emergence of a chaotic ad hoc system reliant upon private purchases and smuggling of drugs – at great cost for local cancer patients. In Anbar, nascent oncology services were curtailed entirely once ISIL took over the portion of the city where the oncology department was located due to the forced displacement of medical personnel. The relative proximity of Baghdad’s sizeable medical infrastructure meant that many of Anbar’s cancer patients could resume care in the capital city. Still, those who remained in the province suffered from a total lack of access to care. The irony of the evolution of oncology in Kirkuk is that the ISIL period arguably represented the pinnacle of its advancement and the height of its challenges. Oncology services were under extreme duress (due to the influx of displaced patients from surrounding provinces), and yet oncology services arguably reached their highest levels of progression (due to the shift of budgetary support towards pharmaceuticals from other provinces).




4.2.3 After the ISIL period

Understanding the highly variable pace of oncology reconstruction requires close attention to political economic dynamics. Recent research in policy and political science has shown that the military offensive against ISIL reshaped the political composition of different provinces in significant ways, directly impacting the pace of reconstruction (30). In Nineveh and Kirkuk, the military campaign against ISIL led to a fragmentation of the local political order and the proliferation of factions competing for influence (30, 31). The resulting lack of coherence at the level of governance has slowed the pace of reconstruction in both provinces (30), with important implications for the rebuilding of oncology infrastructure and the delivery of cancer services. In Nineveh, the rebuilding of oncology facilities has witnessed repeated delays and oncologists continue to work in makeshift structures. In Kirkuk, the level of cancer care delivery has stagnated amid a lack of consensus among competing local political factions as well as reductions of government-provided pharmaceuticals.

In contrast, the reconstruction of oncology has proceeded relatively quickly in Anbar, in part due to the relative coherence of the political environment. Though political dynamics in Anbar are by no means simple (32), it was the sole province where a single political coalition emerged in the wake of the ISIL defeat that gained control over the local government as well as influential positions at the federal government level. Consequently, the various governmental authorities overseeing healthcare (e.g., the MoH, the Anbar Directorate of Health, and the Anbar provincial government) have been able to work relatively effectively together to restore and expand oncology. Encouraged by political stability, economic activity in Anbar spiked in the post-liberation era due to heavy foreign investment (33, 34). Though these foreign funds were not directly allocated towards public oncology institutions, they contributed to the overall rebuilding of the province’s housing units and economy, which enabled the speedy return of both the general population and oncology specialists.

This is not to say that post-conflict political economy is the only lens through which one can explain the variable pace of reconstruction. Differences in the level of war-related infrastructural damage have also played a role. While the aerial bombing was a feature of the liberation campaign in all major anti-ISIL battles, including Ramadi, there was arguably no destruction as total as what was witnessed in western Mosul, the site of Nineveh’s oncology infrastructure. The strategy of the Iraqi Security Forces and the US-led Coalition was to encircle and isolate ISIL into the western segment. The targeting practices that followed showed little signs of meaningful discrimination between military structures and civilian spaces, resulting in scores of civilian deaths (35). With most of the roads on the western side destroyed or badly damaged, supplying reconstruction projects was a challenge in and of itself. Healthcare reconstruction has languished, generating enormous challenges in access to care (36).





4.3 Implications for cancer research in regions of war



4.3.1 Strengthening research on local cancer care delivery

A growing body of research is exploring the impact of war on oncology in the Middle East and across regions under conflict (37, 38). The bulk of this literature has viewed the understanding of cancer under conflict through a humanitarian lens (39), with particular attention paid to cancer care for refugees and displaced persons (40–42). These studies have highlighted the enormously complicated and fragmentary nature of treatment pathways for cancer care under conflict, such as “being unfamiliar with the health system, delays in health-seeking behavior because of competing priorities, financial limitations, or fear of persecution because of political or security issues related to their situation” (41). The humanitarian research lens is important and deserves resources and attention; however, in Iraq and many conflict-affected contexts, the medical infrastructures that absorb the bulk of cancer care needs during and especially after the formal cessation of conflict are local public oncology hospitals, which are too often ignored by humanitarian medicine and research.

By analyzing the impact of war on public cancer hospitals in five Iraqi provinces, this article connects the dots between the ‘conflict’ period (in which the humanitarian sector plays an important role) and the ‘post-conflict’ period (in which local hospitals are the centerpiece of care). Building upon prior work that has stressed the need for cancer research capacity development in the conflict-affected regions of the MENA (43), this study emphasizes the need for more research that focuses on locally specific care delivery dynamics in conflict-affected regions. In the Iraqi context, partnerships between the country’s public oncology centers and international research bodies can facilitate this effort.




4.3.2 Strengthening epidemiological and environmental research

Though the focus of this article has been on the impact of war on cancer care and oncology infrastructure, it should also be noted that in each of these five provinces there are ongoing concerns and debates over the impact of war on the environment and the implications for cancer incidence. The US usage of depleted uranium munitions both in the 1990s and during the 2003-2011 period led to several important but methodologically limited studies examining potential linkages to the prevalence of certain cancers and other health conditions (5–7); however, such research has lacked the necessary resources and sustained support to establish clarity on this issue both at the national level and in distinct localities. Enduring questions over the impact of environmental exposure on cancer incidence will linger so long as local cancer research institutions lack the necessary funding to conduct interdisciplinary epidemiological and environmental studies, ideally in collaboration with partners across the Middle East region facing similar legacies of war.





4.4 Implications for Cancer Policy



4.4.1 Navigating oncology reconstruction amid complex local realities

Regarding the challenge of oncology reconstruction in the wake of conflict, the article indicates that the best-laid national cancer care plans must face political and economic realities at the national and sub-national levels. War disrupts and fragments local political orders in ways that endure long after formal hostilities have ceased. In the Iraqi context, provinces with more political fragmentation in the aftermath of the ISIL conflict have also witnessed a slower road to recovery in oncology and the broader medical infrastructure. In such fraught environments, the reconstruction of oncology requires building support and agreement among competing political groups and other local stakeholders. To that end, developing a granular understanding of the post-conflict political economy must be an integral part of the cancer policy formulation and implementation process.




4.4.2 Supporting public oncology institutions

Though addressing the gaps in cancer care described in this article will require the efforts of a broad set of stakeholders and diverse policy approaches, the growing calls for the greater privatization of medicine in Iraq should be received with caution. War has generated gaps in public medicine that are increasingly filled by a fragmented array of private services in Iraq and neighboring countries. As a direct consequence of this trend, catastrophic medical expenditure has become a major problem for families struggling to piece back their lives in the wake of conflict. Though the further expansion of private care is probably inevitable and may improve access to oncology for some patients, the hope of most Iraqi oncologists is for the government and international organizations to support them in strengthening public oncology hospitals across the country’s 19 provinces, equipping these institutions with the capacity to provide comprehensive care during the current period of post-conflict recovery and relative stability, and in the face of whatever future wars may come.






5 Conclusion

Previous studies have called attention to the devastating impact of war on Iraq’s once robust public oncology infrastructure. While this research has shown important trends in the war-induced deterioration of specific cancer services, it has yet to explain the uneven impacts of conflict across different regions and localities. The aim of this study has been to contextualize and understand local variations in the impact of war on oncology and the pace of reconstruction. The operational capacity of public cancer services in the five provinces directly impacted by the ISIL conflict (Nineveh, Anbar, Kirkuk, Salah al-Din and Diyala) was analyzed across three periods — before, during, and after the ISIL conflict. The major claim of the study is that conflict generates both immediate and long-term political and economic dynamics that contribute to locally specific divergences in the delivery of care and pace of reconstruction. Departing from the humanitarian focus of prior research on cancer under conflict, the article calls for increased scholarly attention to the variable capacities of public hospitals impacted by war — as they are the oncology infrastructures serving conflict-affected patients both during and long after hostilities formally cease.
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Public oncology services began in 1979 and
remained relatively comprehensive (including
radiotherapy) over the course of multiple
wars. Prior to 2014, there were 3 oncology
centers and 8 specialists.

A single oncology unit was established in
Ramadi in 2008 but saw slow progress (only
1 specialist), with a narrow range of
cytotoxic and hormonal therapies.

A single oncology center was established in
2007 and services were steadily expanding (5
specialists by 2013). Radiotherapy was
unavailable.

Limited oncology services were initiated in
the provincial capital of Tikrit in 2008 under
the direction of one oncologist. Radiotherapy
was unavailable.

The province lacked oncology services.
Patients sought cancer treatment in Baghdad,
Sulaymaniyah, or Kirkuk.

ring ISIL

Nineveh witnessed a gradual deterioration of oncology
services during the first 2 years of ISIL rule due to the

disruption of supply lines; later oncology facilities were
bombed/destroyed during liberation battles.

The province witnessed a total shutdown of the Ramadi
oncology unit after the ISIL takeover of the city, as all
oncology nurses and staff were forced to flee.

As ISIL failed to take over the capital of the province,
Kirkuk’s oncology center became a haven for the
displaced. Government funding increased to cover
displaced cancer patients; thus, the availability of cancer
drugs expanded during the conflict.

Tikrit's oncology center was shut down as ISIL took
over the city. Makeshift oncology services were
delivered in Samarra city at minimum capacity
throughout the ISIL occupation of Tikrit.

No oncology services.

After ISIL resent)

Specialists returned (11 total), but the province
has witnessed a slow reconstruction of public
oncology facilities. Services are currently limited
to chemotherapy and basic diagnostics, with no
functional radiotherapy.

Anbar witnessed a remarkably rapid
reconstruction and expansion of oncology
services (9 specialists, 2 centers). Anbar is
becoming an oncology hub, but radiotherapy
remains unavailable.

With supplementary war-time government
support removed, Kirkuk witnessed a regression
to pre-2014 levels of pharmaceuticals.
Radiotherapy remains unavailable.

Cancer services have returned to Tikrit at limited
levels, but the local government recently
announced plans for a new oncology center.
Radiotherapy remains unavailable till end of
2022.

In the aftermath of liberation, a small oncology
department was created in 2018 (1 oncologist).
Chemotherapy approval was obtained in 2019,
and a cancer center is currently under
construction. Still, no radiotherapy.
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