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sterile equipment, inadequate access to clean water, and
disrupted healthcare services. These conditions have
exacerbated the spread of diseases such as hepatitis,
meningitis, and polio, with severe impacts on Gaza's
pediatric population. Efforts to implement infection control
measures, such as telemedicine consultations, wound
care protocols, and antibiotic stewardship, were heavily
impeded by the ongoing blockade. The paper under-
scores the critical importance of lifting the siege to allow
humanitarian access and to address the root causes of
the infectious disease crisis in Gaza. It also highlights the
resilience of Palestinian healthcare workers who continue
to provide care under these dire circumstances. The
recommendations outlined aim to support future medical
teams working in conflict zones by providing practical
strategies for infection prevention and control amidst
such sustained violence. These efforts are contingent on
international intervention and an end to the systematic
blockade that has weaponized healthcare access.

KEYWORDS

antibiotic resistance, conflict zone healthcare, Gaza infection crisis,
healthcare infrastructure, humanitarian crisis in Gaza, infection control
measures, infectious diseases control, medical supply shortages,
waterborne diseases

Key points

* Impact of Blockade and Military Assault on
Healthcare Infrastructure: The Israeli blockade and
systematic destruction of Gaza's healthcare infra-
structure have severely exacerbated the spread of
infectious diseases, leading to high morbidity and
mortality rates, especially among children.

* Challenges in Infection Control: Efforts to combat
infections through telemedicine, wound care, and an-
tibiotic stewardship are severely limited by the lack of
medical supplies, sterile equipment, clean water, and
the inability to implement standard infection control
protocols due to the blockade.

* Urgent Need for International Action: The paper
calls for immediate international intervention to lift the
blockade and ensure unrestricted humanitarian access,
as healthcare in Gaza cannot recover or provide ade-
quate care until the siege is ended.

The infection crisis in Gaza, a direct man-made consequence of Israel's deliberate blockade
and systemic violence, has reached a critical point (Oxfam International, 2024). Immediate
and comprehensive interventions are urgently needed to control, prevent, and manage the
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resulting infectious diseases (Hussein et al., 2024). A careful examination of the cascading
effects of the blockade and military assault on Gaza's healthcare system, focusing on the
resulting public health emergency driven by the surge in infectious diseases is imperative.
Drawing from firsthand observations and medical missions, we emphasize the critical need
for international intervention to avert further escalation of morbidity and mortality. The cat-
astrophic conditions and immense barriers faced and reported on by healthcare providers
for the past year in this conflict-ravaged region were starkly evident during our recent
medical missions spanning FAJR Scientific (April 3—April 15; April 29-May 20; June
13—-August 16) and Palestine American Medical Association (May 1—May 21) to the Gaza
European Hospital (EGH) in Khan Yunis, as well as a FAJR team to the Public Aid Hospital
in Gaza City and Kamal Adwan Hospital in Beit Lahia in northern Gaza (July 24—August 9),
and a Doctors Without Borders (October 9-November 18) mission to Al-Shifa Hospital and
Al-Ahli Arab Hospital in Gaza City (Beiraghdar et al., 2023). EGH served as a specialist
facility that provided a significant proportion of services in the south of the Gaza Strip during
the span of its operation, and stood as one of the few remaining facilities operating for a
longer-duration following Israel's attacks on other hospitals or restrictions on essential fuel
and supplies (Lyons, 2024).

By July 1st, 2024, our visiting team working alongside local staff were forcibly displaced
from EGH, a direct result of the escalating violence and targeted destruction of healthcare
infrastructure by Israel. Patients were forced to travel, many on foot, to the Al-Aqsa Martyr's
Hospital approximately 10 km away in Deir Al-Balah as we resumed operations on July 3rd.
We continued to face significant entry barriers, particularly for Palestinian-origin team
members (Arraf, 2024; M., 2024a). These obstacles are a deliberate consequence of
Israel's tightened blockade and siege, aimed at restricting essential medical support to Gaza
and enforcing collective punishment on the civilian population (The New Humanitar-
ian, 2024; Siege and Starvation, 2024; Israel defying ICJ ruling to prevent genocide by
failing to allow aid into Gaza Internet, 2024; Israel, 2023a; As Civilian Casualties Reach
Record Levels in Gaza, 2024). The combination of sustained large-scale violence on civilian
areas has precipitated a series of intermediate consequences, including environmental
degradation, targeted and widespread destruction of the healthcare infrastructure, weak-
ened immune systems as a consequence of high-stress levels, and sleep deprivation (The
Unprecedented Environmental Cost of Israel's Genocide in Gaza Internet, 2024; Ecocide in
Gaza, 2024; Garcia, 2024; Gaza Genocide's Environmental Damage Assessed—HLRN
Internet, 2024; Statement on the UNEP Assessment on Environmental Damage in Gaza
Internet, 2024; Scorched-earth, 2024; Pernot, 2024; admin, 2024a; Ahmed et al., 2024; Israel
attacks on Gaza leave massive carbon footprint: Study Internet, 2024; Rights expert finds
‘reasonable grounds’ genocide is being committed in Gaza and UN News Internet, 2024; Is
Israel Committing Genocide in Gaza? New Report from BU School of Law's International
Human Rights Clinic Lays Out Case Internet, 2024; Genocide in Gaza Internet, 2024; Boston
677 Huntington Avenue, Ma, 02115,7 Huntington Avenue, Ma, 02115, 2024; Qurbani
et al., 2024; Addressing the Effects of War on Gaza's Healthcare System and Cureus Inter-
net, 2024). Intentional deprivation of access to nutritious food, leading to malnutrition, and
limited access to essential medical supplies, and outright denial, have led to delayed and
incomplete treatment of emerging infections, driving increased rates of morbidity and mortality
among the civilian population (Van Boetzelaer et al., 2023; Elessi, 2023; Israel, 2023b;
Salmiya, 2023a; Zughbur, 2023). As healthcare workers and advocates, we report our
observations and findings and contextualize it within the broader scope of what is unfolding,
while definitive legal determinations on the nature of the crimes are a matter of debate (Irfan
et al., 2024). On October 15th, 2024, eight medical NGOs, including groups our authors work
with, have been denied entry into Gaza shortly after publication of a New York Times Op-Ed
detailing instances of pediatric gunshot wounds (Masih & Brown, 2024; Sidhwa, 2024).
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At the time of this writing, 34 children have died in Gaza secondary to malnourishment,
highlighting the need for not only adequate healthcare but for basic life necessities including
food and water (UN experts declare famine has spread throughout Gaza strip | OHCHR
[Internet], n.d.). Alarms have been sounded around the world with respect to analyses of
the crimes unfolding in Gaza constituting genocide, with a clear trajectory that mirrors his-
torical cases of ethnic cleansing and systemic extermination, as a continuation of decades
of occupation, rampant settler colonialism, and the implementation of an apartheid regime
(A Threshold Crossed, 2024; Monitor, 2023; Israel's apartheid against Palestinians Inter-
net, 2022; Israeli Forces’ Conduct in Gaza and Human Rights Watch Internet, 2024; Israel's
progression from Apartheid to Genocide Internet, 2024; Israel's Unfolding Crime of Geno-
cide of the Palestinian People & U.S, 2024). Multiple documented instances reveal the
systematic use of genocidal rhetoric by top Israeli officials, military personnel, and influential
figures, often amplified through social media (admin, 2024b). From the president and prime
minister to military officers and members of the Knesset, these figures have openly called for
the destruction and forced displacement of Palestinians in Gaza (Pita, 2024; Watch, 2024).
For example, President Isaac Herzog stated, “There are no innocent civilians in Gaza,” while
Prime Minister Netanyahu invoked biblical references, dehumanizing Gaza as “the city of
evil” (Ghanem, 2024). Israeli Defense Minister Yoav Gallant spoke of turning Gaza into a
“slaughterhouse,” while Knesset member Ariel Kallner openly advocated for another “Nak-
ba” against Palestinians, surpassing the devastation of 1948 (Media, 2024). Other Knesset
members such as Galit Distal Atbaryan shared posts on social media in support of “erasing
all of Gaza from the face of the Earth. Gaza needs to be wiped out,” while others such as
Amit Halevi included ensuring “there is no more Muslim land in the land of Israel” amongst
the goals of victory (Media, 2024). These are but a handful of over hundreds of documented
cases of public incitement and weaponization of genocidal language (APPLICATION
INSTITUTING PROCEEDINGS Internet, 2024). Social media posts by IDF soldiers have
also displayed this criminal intent, ranging from blowing up buildings in Gaza, posing with
mutilated corpses of Palestinians, women's underwear, and in front of destroyed hospitals,
distributing disturbing images of artillery shells bearing messages like, “God willing, it will hit
innocent people,” and rifling through the possessions of Palestinians with gleeful expres-
sions (Assi, 2024; Joint Communication to the Office of the Prosecutor of the International
Criminal Court Regarding the Perpetration of the Crime of Genocide by Members of the
Israeli War Cabinet Internet, 2024; News ABC, 2024). Such rhetoric, appearing from top
officials to rank-and-file soldiers, has helped fuel public acceptance of military actions that
constitute the gravest of human rights violations, and an alarming normalization and glori-
fication of dehumanization and violence against Palestinians (Half of Israeli Jews say Israel
should not obey international law in Gaza Internet, 2024; Iraqi, 2024; Israel/OPT, 2024;
Jewish Israelis believe IDF is using appropriate force in Gaza, 2024; Majority of Israelis want
censorship of social media posts sympathetic to Palestinians in Gaza Internet, 2024;
Smerkovich, 2024). It thus comes as little surprise, in fact it is a logical consequence thereof,
that the healthcare system in Gaza lay in utter decimation, a breeding ground for the
unrestrained spread of infectious diseases.

OUTBREAKS OF INFECTIOUS DISEASES: CAUSES AND
CONSEQUENCES

The Gaza Strip has been under a land, sea, and air blockade since 2007, when Israeli
authorities significantly intensified already-existing restrictions on movement and access to
goods, leaving 80% of Palestinians reliant on humanitarian aid to maintain basic components
of life, including food (Elliott, 2023; Siege & Starvation, 2024; The Gaza Strip, 2024).
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Declassified documents and leaks have revealed that the Israeli military meticulously calcu-
lated the caloric intake of Gaza's civilian population, with an intent to keep the economy on the
brink of collapse (Hass, 2012; Israel Counted Calories Needed for Gazans in Blockade - The
New York Times Internet, 2024; Israel Gaza blockade study calculated Palestinians’ cal-
ories, 2012; People in northern Gaza forced to survive on 245 calories a day, 2024; Staff &
the, 2012). In addition to these restrictions, arbitrary decisions on allowable goods were
enforced, permitting items such as frozen salmon and low-fat yogurt, while banning everyday
essentials like coriander and even instant coffee, further illustrating the punitive nature of the
blockade (Press, 2012). This perpetual siege, alongside recurrent military assaults of varying
degrees in 2008, 2009, 2010, 2012, 2014, 2018, 2019, 2021, 2022, and 2023, described as
‘mowing the lawn’, led to the existence of a weak, albeit functional, healthcare infrastructure in
Gaza (Crowder, 2024; Gaza before 7 October & MSF Internet, 2024; Taylor, 2021).

Gaza is now facing an unprecedented outbreak of infectious diseases, directly ex-
acerbated by and a consequence of the downstream effects of Israel's systematic destruction
of infrastructure and the deliberate creation of inhumane living conditions (Al-Jadba
et al., 2024; Administrator, 2024a; Seita & Al-Jadba, 2023; United Nations Office for the
Coordination of Humanitarian Affairs - occupied Palestinian territory, 2024). The number of
reported infectious disease cases is likely underrepresented with the lack of access to medical
care and lack of diagnostic workup (Zhang, 2023). Suspected Hepatitis A, illustrated by a
dramatic increase in cases of acute jaundice syndrome—Ilab confirmation is extremely
limited—is one of the most prevalent infections and is primarily spread through contaminated
food and water, a direct consequence of the blockade's impact on sanitation (Gaza, 20243a;
Increasing disease and humanitarian strain in Gaza amid aid shortages & UN News Internet,
2024). The deliberate destruction of sanitation facilities and the blockade-induced collapse of
desalination plants have caused the rapid breakdown of preventative measures, allowing
infection rates to skyrocket (AbuQamar et al., 2023; Abuzerr et al., 2024; Barely a drop of safe
water to drink in Gaza, 2023; Damage to Gaza causing new risks to human health and long-term
recovery - new UNEP assessment Internet, 2024; Efron et al., 2019; Hall et al., 2024; Rantissi
et al., 2024; Razum et al., 2024; Shomar & Rovira, 2023). Israel's blockade is not just an
impediment—it is a calculated act of aggression against the health and wellbeing of Gaza's
civilian population (Alkhaldi et al., 2022; Israel must lift illegal and inhumane blockade on Gaza
Internet, 2023). Lower respiratory infections are rampant, along with complicated presentations
such as empyema, with there being an ever-growing need for diligence about the emergence of
less common infections such as tuberculosis (‘We Are All Sick’, 2024). A wide variety of trans-
missible illnesses such as meningitis and varicella have been observed as well, with over-
crowding in makeshift camps and limited access to healthcare services contributing to the high
transmission rates of these diseases, as well as the overall degradation of environmental con-
ditions in Gaza (Gaza's Health Ministry reports meningitis, 2024; Israel Hamas War, 2024).

Hospital grounds, overwhelmed by families displaced by Israeli airstrikes, have become
breeding grounds for infection due to the unsanitary conditions imposed by the blockade
(Abed Alah, 2024; Administrator, 2024b). Thousands of people have sought refuge in and
around hospitals, assuming—often incorrectly—that such facilities will confer some degree
of safety amidst the ongoing violence (‘This Terrible War Must End’, 2024). Patients,
including those in a stable postoperative condition, often have little choice but to seek shelter
in close proximity to sewer drainage spills, creating unhygienic environments that directly
result from Israel's systematic degradation of Gaza's infrastructure (‘Ticking time
bomb’, 2024). One such example is the recent discovery by the Gaza Ministry of Health and
the United Nations children's agency (UNICEF) of the “component poliovirus 2” in samples
of sewage water that flows between the tents of people who have been displaced many
times over (Highly infectious poliovirus found in Gaza sewage samples et al., 2024; Lien &
Heymann, 2013; Variant type 2 poliovirus isolated from sewage samples in Gaza — GPEI
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FIGURE 1 Infection-laced severe trauma, with cases of external fixation.

Internet, 2024; ‘Ticking time bomb’, 2024). In August 2024, a 10-month-old boy was diag-
nosed with Polio (Polio returns to Gaza, 2024). This represents the first case of polio in Gaza
in 25 years. Without countermeasures, this poses an imminent threat for polio outbreak with
devastating consequences. While a certain, limited number of polio vaccines have arrived in
Gaza, the implementation of a vaccination campaign is quite challenging (Kim, 2024). With
the continuous and deliberate targeting of healthcare facilities, UN facilities, and EMT per-
sonnels, this campaign can not be expected to reasonably survive, and polio will continue to
threaten the lives of Gaza's children with potential for spillovers in the nearby region.
During our missions, we frequently encountered patients with infected postoperative
wounds, of which some were infested with maggots, a direct consequence of the lack of clean
conditions, proper wound care, and nutrition. A recent mission by a Jordanian team (HOPE)
led by Dr. Osama Hamed reported an over 80% incidence of surgical site infection (What We
have Witnessed in Gaza? Internet, 2024). The scenes described by Palestinian health
workers, our visiting volunteers, and photos from our missions, depict these unsanitary con-
ditions, highlighting the urgent need for improved infection control measures (Figure 1).

CHALLENGES IN MEDICAL RESPONSE

A May 2024 report by the World Health Organization (WHO) underscores Gaza's health
system as severely strained and at high risk for exacerbating the spread of infectious diseases
(Dpr 3, 2024). Contaminated water and inadequate sanitation have greatly increased the
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spread of suspected rotavirus and acute watery diarrhea (AWD), leading to higher rates of
gastroenteritis and other Gl infections, particularly in children (aqu2020,20, 2024a; Dpr
3, 2024). Israel's denial of access to clean water and the destruction of pre-existing sanitation
infrastructure has led to frequent outbreaks of diarrheal diseases, with children being the most
vulnerable (Masoud & Salem, 2023). Waterborne diseases remain a major concern due to the
compromised water supply, which can allow for the spread of typhoid fever (Gaza faces
imminent typhoid, 2024; Irfan et al., 2024a). Cholera, although not endemic, poses a signifi-
cant threat due to the potential for outbreaks in such conditions (Gazans face threat of cholera
and other infectious diseases, says Oxfam Internet, 2023). Diarrheal diseases, caused by
pathogens like Escherichia Coli and Shigella, are prevalent, primarily manifesting among
children; these diseases are often fatal in children in conditions of severe dehydration and lack
of appropriate medical care (Kotloff, 2017). This has led to increased hospital admissions and
created additional strain to an already overburdened system. In addition to the risks posed by
the blockade, there is the potential for the introduction of diseases by humanitarian workers
entering Gaza. Although their presence is vital, there is a real possibility that they could
unintentionally introduce non-endemic diseases such as cholera or other infections. Efforts to
impose quarantine are faced with the challenge of the difficulty in tracing or isolating sus-
pected cases.

Before the current military aggression on Gaza, limited measures such as routine vac-
cinations for children, regular medical care, and precautions for the immunocompromised
were possible, albeit in a constrained capacity. Now, even these essential interventions are
unattainable, posing a critical risk that significantly increases the likelihood of sepsis and
death (Number of ‘zero-dose’ children increased by more than one-third last year in the
Middle East and North Africa Internet, 2024). The contamination of water sources with
sewage exacerbates the spread of these diseases, making clean water access a critical
intervention point. According to assessments before October 2023, nearly 97% of Gaza's
water supply is unfit for human consumption due to contamination and salinity, significantly
increasing the risk of waterborne diseases (Gaza's Water Crisis Puts Thousands at Risk of
Preventable Death - occupied Palestinian territory and ReliefWeb Internet, 2023; Israeli
Authorities’ Cutting of Water Leading to Public Health Crisis in Gaza and Human Rights
Watch Internet, 2024).

According to the WHO, the aforementioned conditions have significantly contributed to
the high rates of morbidity and mortality in Gaza's pediatric population (Dpr 3, 2024; Zhu
et al., 2024). Vector-borne diseases like leishmaniasis and dengue fever are also noted to
potentially be an emerging cause of concern in Gaza (aqu2020, 2024b; Dangerous skin
diseases spreading among children in Gaza Internet, 2024; Diseases, 2024). The presence
of stagnhant water and poor waste management provides ideal breeding grounds for disease-
carrying vectors such as mosquitoes and sandflies, with the presence of rodents, scorpions,
and snakes in evacuated areas being noted. Furthermore, the WHO report details the rising
incidence of skin infections and infestations such as scabies and lice (Dpr 3, 2024). Over-
crowded and unsanitary living conditions have led to widespread outbreaks of these con-
ditions, which are often complicated by secondary bacterial infections due to the lack of
proper treatment and hygiene measures. These infections significantly impact the quality of
life and overall health of Palestinians affected by the ongoing violence (Azdaji¢ et al., 2022;
Nair et al., 2016).

Israel's actions, which deliberately create these dire conditions, constitute war crimes
under international law (Israeli attacks wipe out entire families in Gaza Internet, 2023). The
blockade, siege, and systematic violence against the Palestinian people in Gaza taken
together are not only individual violations of human rights but a reverberation of crimes
against humanity under an existing framework of apartheid (Sultany, 2024). A recent video
posted by an lIsraeli soldier showcasing soldiers blowing up a water reservoir in Rafah,
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under the direction of a commanding officer, underscores the nature of attacks impacting the
very sustenance of life (Israeli Army Commanders Gave Order to Blow Up Rafah Reser-
voir, 2024). These crimes have led to an alarming increase in antibiotic-resistant infections,
a direct result of the overuse and misuse of antibiotics in an environment where proper
microbiological testing is almost non-existent (Chinemerem Nwobodo et al., 2022; Ibrahim
et al., 2024; 3 questions to MSF, 2024; Samreen et al., 2021; Scholle et al., 2024; Symochko
et al., 2024; Ventola, 2015). The healthcare workers in Gaza are forced to rely on empirical
treatments, often using expired or suboptimal antibiotics, further complicating the treatment
landscape and increasing the risk of severe health outcomes.

FIELD OBSERVATIONS

The lack of sterile equipment and supplies further compounds the infection crisis (Irfan
et al., 2024b). Basic necessities such as sterile gloves, gowns, and drapes are often
unavailable, making it challenging to maintain hygiene during medical procedures (Irfan
et al., 2024b). Compounding these challenges is the scarcity of essential hand hygiene
materials, including clean water, soap, and alcohol-based sanitizers. This deficit has been a
significant factor in the outbreaks of antibiotic-resistant infections, which have contributed to
increased morbidity and mortality. During our mission at EGH, we observed an alarming
outbreak of Carbapenem-Resistant Acinetobacter baumannii (CRAB) in one of the ICUs.
The absence of proper equipment for sterilizing ventilator apparatus played a critical role in
the emergence and spread of this outbreak. Inadequate waste disposal options due to a
shortage of medical waste bins has led to the use of open barrels of contaminated supplies
and equipment, a breeding ground for flies and unsanitary conditions. This shortage was
particularly evident during bedside ICU procedures, where the absence of sterile conditions
likely precipitated the spread of multiple infections (Nasser et al., 2024). At one point in EGH,
fluoroscopy machines (X-ray imaging) dedicated for the emergency room were non-
functional due to an exploded drain pipe. Moreover, the inconsistent availability of antibiotics
and the lack of microbiology services to accurately identify pathogens and their resistance
profile forced clinicians to rely on broad, empirical treatments. This practice, combined with
the shortened duration of treatment, and the use of expired or suboptimal antibiotics, has
contributed to the rise of antibiotic-resistant pathogens, complicating the treatment of
infections and increasing the risk of poor health outcomes (Chokshi et al., 2019; Hays
et al., 2022; Llor & Bjerrum, 2014; Muteeb et al., 2023; Ogunshe & Adinmonyema, 2014;
Shafat et al., 2021; Sharma et al., 2024; What is fuelling the world's antimicrobial resistance
crisis? Internet, 2023).

At the Al Ahli Arab Hospital, which primarily serves as a tertiary facility for orthopedic
surgery in Gaza, one of the key barriers to providing care is the challenge of sterilizing
medical equipment. Autoclave machines, which are essential for sterilizing surgical instru-
ments using high-pressure steam, require water that is extremely low in dissolved solids for
effective operation. However, the hospital's current water supply has a Total Dissolved
Solids (TDS) level of 200, far higher than the ideal 0 TDS required for sterilization. While 200
TDS is considered safe for drinking, it is inadequate for autoclaves, as impurities in the water
can interfere with sterilization, leading to frequent malfunctions and failures. These issues
disrupt the workflow in operating rooms and compromise the sterility of surgical instruments.
As a result, numerous open reduction and internal fixation (ORIF) procedures have been
complicated by postoperative surgical site infections associated with the implanted plates.
This issue has raised significant concerns and prompted the establishment of a dedicated
infection control committee to rigorously investigate and determine the underlying causes of
these postoperative infections. Additionally, a new initiative is underway to procure a
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dedicated water purification system specifically for the autoclave machines to address the
recurrent malfunctions in the sterilization process. However, the implementation of this
project has faced significant challenges due to restrictions imposed by the Israeli military,
which have hindered progress and prevented the realization of this critical improvement.

Our missions have highlighted specific cases that underscore the gravity of the situ-
ation. Patients with abdominal wounds from blast or shrapnel injuries often experience
surgical site infections that fail to heal due to the lack of tailored antibiotic treatments.
Women in Gaza are particularly vulnerable, with many developing UTls that progress to
urosepsis and pyelonephritis due to poor hygiene and lack of early treatment. In one
instance, we treated a young woman with renal abscesses likely caused by the use of
unsanitary cloths as menstrual pads. These cases highlight the critical need for access to
essential material humanitarian assistance and community healthcare services that can
provide early treatment and garner support to create the conditions vital for the imple-
mentation of best hygiene practices. Additionally, there was a severe shortage of antibiotic
plates in all laboratories, from which culture and sensitivity reporting was performed
manually. This communication issue is compounded by the shortage of paper and printers,
computers, and stable internet connection (Alser et al., 2024). Telehealth consults with
providers outside of Gaza for the management of infections, including resulting recom-
mendations for alternative antibiotics like Linezolid or Daptomycin are often met with the
sobering reality of their unavailability, leaving on-ground clinicians with limited options to
treat infections effectively.

The pattern of antibiotic usage varies between hospitals, primarily based on consultant
knowledge and experience, with some contribution from the microbiology lab. Many of the
local Palestinian healthcare workers have faced abuse, torture, and targeted killings that has
compounded shortages of specialist care (Abdul, 2024; Israeli military is destroying hospi-
tals and targeting medical staff in Gaza, 2024; Palestinian Healthcare Workers
Chained, 2024; Palestinian medics taken from Gaza, tortured while detained: Report
Internet, 2024). Antibiotic choices are largely influenced by availability, with third-generation
cephalosporins currently preferred in Shuhada Al-Agsa Hospital, while colistin and amikacin
are used less frequently. Vancomycin is used extensively in both hospitals; however, its
limited availability leads to incomplete therapy, while the monitoring of vancomycin levels is
not possible due to the lack of necessary resources in Gaza (Kosugi et al., 2022; Moussally
et al., 2023).

Endotracheal intubation (Figure 2) posed significant challenges due to variable avail-
ability, sterility, and functionality of equipment. Although drugs such as ketamine and
succinylcholine (scoline) were generally available, direct access to them could be difficult.
Additionally, opioids to blunt the cardiovascular response to intubation were entirely
unavailable. Sterility of endotracheal tubes and laryngoscope blades was inconsistent;
laryngoscope blades were often merely wiped clean rather than sterilized. Furthermore,
the light source on the laryngoscope handle was frequently dim, unreliable, or absent,
complicating intubation procedures. Access to intubation adjuncts like bougies or stylets
was problematic, and these were often damaged and unsterile. Compounding these is-
sues, donations of airway equipment were often redirected to the operating rooms, where
supplies were relatively adequate but not systematically organized for easy access.
Additionally, with supplies such as endotracheal tubes and laryngoscopes being allocated
for operating room usage, severe shortages were compounded in the emergency room.
Post-intubation sedation options were typically limited to additional ketamine and occa-
sionally midazolam, whereas the preferred sedatives such as propofol combined with
opioids were largely unavailable. Although propofol was available in the hospital, supplies
were preferentially diverted to operating rooms and intensive care to meet acute care and
surgical needs.
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FIGURE 2 Obstacles encountered with two routine emergency department procedures in Gaza.

PATHWAYS TO SUSTAINING HEALTH

Only recently, we suggested a series of recommendations for medical teams traveling to
Gaza and other areas under military assault zones (Irfan et al., 2024b). These guidelines,
now further enhanced, aim to reduce infection rates and improve patient outcomes by
ensuring the provision of proper PPE, developing portable water purification systems, es-
tablishing wound care units, and leveraging the use of telemedicine (Table 1). However, it is
crucial to note that the extent to which these guidelines are practical rather than idealistic is
dependent almost entirely on the extent to which medical aid is allowed into Gaza. Without
sufficient humanitarian access and the availability of medical services, endemic diseases
like typhoid and dengue fever will only become more prevalent and non-endemic diseases
like cholera and polio will also become a threat, the latter already an acute cause of concern.
Visiting teams face additional obstacles and tighter regulations imposed by Israel as the
crisis deepens. For example, the amount of luggage volunteer medical staff is permitted to
bring with them on missions has significantly decreased over the last several months,
leading to a situation where antibiotics and lab supplies compete with surgical and wound
care equipment to be brought in and rationed for use (Gaza, 2024b; MSF health facilities
across Gaza face critical shortage of medical supplies & MSF Internet, 2024; Press, 2024;
The near impossible task of getting lifesaving supplies into Gaza EN/AR - occupied Pal-
estinian territory & ReliefWeb Internet, 2024). Additionally, carriage of medical equipment
across lIsraeli checkpoints en route to Gaza carries the risk of confiscation, or even
rejection of personnel and dismissal from missions (Israel has denied access to many
planned aid missions to northern Gaza Strip: UN Internet, 2024; The near impossible task
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of getting lifesaving supplies into Gaza EN/AR - occupied Palestinian territory & ReliefWeb
Internet, 2024).

Furthermore, the absence of essential humanitarian assistance in the context of the
ongoing violence creates an environment in which common emergency department pro-
cedures, such as thoracostomies and intubations put patients at a massively increased risk
of infection (Figure 2); the condition of these infected patients is only worsened by the lack of
antibiotics present to treat these avoidable complications. Efforts to procure these sedatives
from Jordan and transport them to Gaza were thwarted due to frequent delays and denial of
access at Israeli checkpoints. The broader system for delivering humanitarian aid to Gaza
encounters significant challenges, including denials, prolonged delays, and the rejection of
even basic medical supplies under the pretext of “dual-use” concerns (M.I, 2024b; Report of
the independent international commission of inquiry on the protests in the Occupied Pal-
estinian Territory A/HRC/40/74 Advance Edited Version - occupied Palestinian territory &
ReliefWeb Internet, 2019). The limited capacity of medical organizations to bring in supplies
through restricted personnel rotations addresses only a small fraction of the overall need.
Consequently, much of the medical staff has become resigned to the ongoing shortage of
opioids, pending the reopening of the Egypt-Rafah crossing, which has been closed and
largely destroyed since the Israeli ground invasion of Rafah in May (Israeli forces “destroy”
Rafah crossing's departure hall Internet, 2024).

CONCLUSION

We recognize what we share here may not hold true even hours or days later from our
report, due to the rapidly evolving situation on the ground. With the ongoing, severe
shortage of the most basic medical supplies, healthcare workers and patients throughout
Gaza have been faced with the challenge of attempting to deliver health services under the
most intensely difficult conditions every day for more than 11 months at the time of writing,
despite repeated calls to end the violence, ensure humanitarian access, and address this
dire situation by the United Nations, a multitude of organizations, and global civil society
(Correia, 2024; Israel, 2024). This conflict has caused immense suffering to the civilian
population and the widespread destruction of infrastructure with ramifications expected to
last generations (Abbas & Mitchell, 2024; Abi-Rached & Reinhart, 2024; Abuzerr &
Zinser, 2024; Albhaisi, 2024; Alser & Alser, 2023; Ashour et al., 2024; Banerjee, 2024;
Bird, 2024; Bjertness et al., 2023; Buss et al., 2023; Coghlan et al., 2024; Dehghan
et al.,, 2024; Elnakib et al., 2024; Faddoul et al., 2024; Haar et al., 2023; van der
Heijden, 2023; Homer et al., 2024; Huynh et al., 2024; Jamaluddine et al., 2023; Jawad
et al., 2020; Kadir & Kampalath, 2023; Khan & Tinua, 2024; Khwaja et al., 2023; Mahmoud &
Abuzerr, 2023; Moscatelli et al., 2024; Musa et al., 2023; Qassem-Hassan & Walden, 2023;
Salam, 2024; Salmiya, 2023b, 2024; Shellah, 2023, 2024; Smith-Amara, 2024; Souza
et al., 2024; Yaqub et al., 2023). Numerous human rights experts, lawyers, academics, and
scholars have repeatedly warned of an ongoing genocide in Gaza perpetrated by Israel,
citing numerous statements by lIsraeli politicians and the conduct of its military activities
(M.1, 2024c; Perugini & Gordon, 2024; A Textbook Case of Genocide Internet, 2024; Pal-
estine as a Litmus Test for Transitional Justice et al., 2024; Stacey, 2024; Semerdjian, 2024;
Samudzi, 2024; As a former IDF soldier and historian of genocide, 2024; Scholars, 2024;
Rights AMC for H, 2024; Shaw, 2023; Moses, 2023; El-Affendi, n.d. Shaw, n.d.; El-
Affendi, 2024; Segal & Daniele, 2024; Burga, 2023; Siddiqui MM Usaid, 2024; Ungér, 2024;
December 15 THOD &, 2023, THOD and, 2023, 2024; admin, 2023; Israeli Historian, 2024;
‘Yes, it is genocide’ in Gaza says Israeli professor of Holocaust studies Internet, 2024; Di-
Capua, 2024; Gloom about the ‘day after the Gaza war pervasive among Mideast scholars
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Internet, 2024; Middle East Scholar Barometer et al., 2024; South Africa accuses Israel of
genocide: Everything we know about the case Internet, 2024; International laws against
genocide exist: so why don't they work? CBC Radio Internet, 2024; On GPS, 2024; Stepansky
US Joseph. Israel's war on Gaza updates, 2024; Former ICC chief prosecutor: Israel's
siege of Gaza is a ‘genocide’ Internet, 2024; Graham-Harrison & Kierszenbaum, 2024;
Komnenic, 2023). The International Court of Justice is currently reviewing a case regarding
Israel's actions in the Strip plausibly constituting genocide and called for an immediate halt to
the military offensive in Rafah back in May (Haque, 2024). Having ignored the verdict, Rafah
now, alongside the rest of Gaza, lay in ruin (Rafah a ghost town as Israeli military claims
victory in Gaza's southernmost city Internet, 2024).

Increased medical aid deliveries are crucial for remedying the infectious disease crisis in
Gaza and for protecting the most vulnerable among the civilian population. Based on our
first hand experience, we underscore the critical importance of comprehensive infection
control measures, as is a well-established pillar of comprehensive health system response,
particularly in conflict and resource-austere environments. We call upon the international
community and medical leaders around the world to work towards an end to Israel's
blockade, occupation, aerial bombardment, and decimation of Gaza's infrastructure, which
are the root causes of the infection crisis. The international community must hold Israel
accountable for its war crimes and implement comprehensive infection control measures
that can only be effective if the siege is lifted and humanitarian aid is allowed unrestricted
entry. By addressing these challenges with targeted recommendations, future medical
missions can significantly enhance their effectiveness and improve health outcomes for
patients in these regions (Hasan et al., 2021). Implementing these strategies will not only
mitigate the spread of infectious diseases but also provide a sustainable framework for
managing infections in conflict-affected areas. The lessons learned from our missions can
serve as a blueprint for future medical teams, guiding their efforts to provide effective and
compassionate care in the most challenging of environments. Only through collective
international action can we hope to mitigate the devastating impact of these crimes and
ensure a future where the people of Gaza can live with dignity and health.
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