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SUMMARY

At the end of December 2019, the Chinese public health authorities reported several cases of acute respiratory syndrome in Wuhan
City, Hubei province, China. Chinese scientists soon identified a novel coronavirus as the main causative agent. The disease is now
referred to as coronavirus disease 2019 (COVID-19), and the causative virus is called severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2). The COVID-19 outbreak was declared a pandemic by the World Health Organization on March 12th, 2020.
COVID-19 propagates quickly and threatens the population at large; around 20% of affected populations have presented severe
forms of the diseases. In China approximately ~5% cases became critical patients in need of admission to intensive-care units. The
need for intensive care has led to unprecedented overcrowding in hospitals, with catastrophic situations witnessed in Italy and other
countries. The highest mortality rates have been witnessed amongst the elderly with several comorbidities. In this viewpoint we
draw lessons from the implementation of population containment measures, vulnerable people protection and relevant public health
pillars in China. We then discuss how these lessons can or cannot be applied to other settings.

BACKGROUND
OVID-19 is a severe acute respiratory syndrome (SARS)

with pandemic characteristics that was first reported in Hu-
bei province, Wuhan City in central China in December 2019.
Tt is caused by novel coronavirus 2019 (nCoV-2019), one of
the coronaviruses family. In 2002 another SARS coronavirus
(SARS-CoV) first infected humans in the Guangdong province
of southern China — By 2003 (when it was formerly identified)
the epidemic had affected 26 countries and resulted in more
than 8,000 cases.!” Another coronavirus disease known as the
Middle East respiratory syndrome (MERS) was first identified
in 2012 and caused 858 deaths across 27 countries.’ Although
COVID-19 is known to have a lower mortality rate than MERS,
its quick propagation makes it very dangerous. Some estimates
suggest that half of the world’s population will be infected and
around 100 million will die.?
International outbreaks and pandemics of infectious diseases
have been present throughout history. In the mid-13th century,
the Black Death killed more than 50 million in Europe and the
Mediterranean region and 20 million people in India. In 1918-
1979 Spanish influenza killed between 50-100 million people.**
Measles killed 630,000 people in 1990, and Cholera has killed
numerous people in seven known historical large outbreaks and
continues to have a devastating impact in sporadic cases around
the world.®
By the end of May 2020, COVID-19 had already spread across
the World infecting 5.2 million people and had claimed 337,687
lives. At the time of writing, the United States had the highest
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number of cases (1,568,448 cases) and the largest death toll of
94,011.7 Alarmingly, high case numbers were also reported in
the Russian Federation with 344,481 cases at the time of writ-
ing. In Europe, the United Kingdom had registered the highest
death toll (36,675).” In addition to the mortality and case num-
bers, the impact of the COVID-19 pandemic has manifested in
significant psycho-social and economic burdens, especially in
the most affected countries. Such impacts have been caused by
restrictions of movement and social gatherings.®

China had the earliest experiences of living within this pan-
demic disease, and important lessons can be learned from
their experiences. Currently, China’s preventive measures of
COVID-19 like wearing masks, hand wash with soap/sanitisers,
social distancing, and social gathering avoidance, and isolation,
confinement provided promising results.’

Africa ranked the last continent and at the time of writing had
significantly fewer cases (77,295) and fewer deaths (2,073)
where Americas ranked first with 2.3 million cases and 138,116
deaths. Within Africa, South Africa ranked first with 2,343 cas-
es and followed by Egypt with 16,513 cases but with elevated
COVID-19 mortality in Africa (735 deaths).” The total cases
within the East African Community countries was 2,943 with
78 deaths. At the time of writing, Kenya had registered the most
COVID-19 cases (1,192) and deaths (50) compared to other
countries of the East African community.’

Case Fatality Rate and ICU Admissions
In February of 2020, the COVID-19 case fatality rate (CFR) in
China was 2.3%. In March of the same year, the CFR in Italy
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was 7.2% mainly due to the high aged population. There was
no death recorded in those under 9 years of age, however, the
older aged group mortality increased where the group of 70-79
years case fatalities was 12.5% in Italy and 8.0% in China. The
group of 80 years and above was 20.2% in Italy and 14.8% in
China.>!" The CFR increased to 49.0% (1023 of 2087) in crit-
ical cases. It was also elevated for patients with comorbidities
among other cardiovascular diseases with CFR of 10.5%, dia-
betes with CFR of 7.3%; chronic respiratory diseases with CFR
of 6.3%, high blood pressure with CFR of 6.0%, Cancer with
CFR of 5.6%.

In total, 1,716 of health workers were infected by COVID-19 in
China where 14.8% were classified in severe or critical cases,
and 5 deaths were recorded.>'"'? In Italy, 16% of all patients
were critically ill and required to be taken care of in ICU while
only 5% was admitted to ICU in China. The increase of critical
status patients in Italy immediately suffocated their health care
system especially their intensive-care units. This has empha-
sised the application of population containment strategies such
as lockdown to slow down COVID-19 spreading.'?

In this viewpoint, we considered the application of COVID-19
prevention, mitigation, and control in low-income countries, es-
pecially in Africa. The aim is to assist country response teams
in their choice of which evidence-based strategies they could
adopt to proactively prevent the exponential growth of the
COVID-19 pandemic.

The Journey from Preparedness to Recovery

This may have speeded the recovery as per the International
Health Regulation (IHR) 2005 for minimising multi-sectoral
pandemic negative effects.'*!> The adaptation of the World
Health Organization road map to professional and surge logistic
requirement capacity would be oriented to a planned recovery. !
Succeeding over the COVID-19 outbreak requires planning,
organization, implementation, evidence-based monitoring, and
evaluation. The World Health Organization created 7 key points
to follow as the next step after the preparedness and response
plan. The seven key points of the recovery road map are to (1)
appoint lead planners, (2) engage stakeholders, (3) map gaps,
(4) address gaps, and (5) engage donors, (6) track progress, and
(7) review. The adaptation of these key points will be the recov-
ery cornerstone.'*

Lesson Learned From China

China’s health emergency response was based on four grades de-
fined according to the incident gravity.'” The evaluation of coun-
try preparedness and improvement was extremely important to
ensure the readiness and outbreak response effectiveness.'® The
timing of the COVID-19 emergence was challenging, the cases
had already steadily increased in China and the government was
forced to make difficult decisions around the time of the annual
Lunar New Year. During this time more than 1 million people
travel to visit their families. The celebration leads to large gath-
erings, crowded buses, planesand significant movement across
the country and globally.® The action taken in China built on
lessons learned from the 2002-3 SARS outbreaks, where there
was no emergency planning and no mechanism. However, after
2003, China established a plan that was later called: One plan,
three strategies which consisted of four-level from top to com-
munity leadership.!® China focused on traditional public health
outbreak response tactics including: isolation; quarantine; so-
cial distancing; community containment; local government
food provision for effective quarantine.’
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The following lessons can be learned from these early re-
sponses in China

The Chinese early responses to coronavirus were divided into
three stages based on the disease outbreak, the required response,
the situation of risk and ecological conditions. The situation of
an outbreak emergency was also adapted to the level of emer-
gency response mechanism in respect of assessed emergency
grade.!" Beijing showed that the emergency response must be
based on four-party responsibilities (territorial, departmental,
employer and individual responsibilities) which required us to
consider the role of the employers and companies (Tablel).?

First stage: Before January 19, 2020: Initial partial control
approach.

This phase was dedicated to the investigation, identification
of a causative virus, notification, planning, initiation of public
health pillars, and provision of initial technical protocol for di-
agnostic and control.?*2"#

e QOutbreak announcement;

e Investigation and response by the National Health Commis-
sion (NHC) and China CDC;

e Huanan seafood and the wholesale market closed;

e Regular WHO and relevant countries information, the region
and China’s Hong Kong, Macao and Taiwan about the pneu-
monia outbreak;

e Implementation of some of § public health pillars and tech-
nical protocol issuance for Wuhan and WHO notification by
the NHC. Emphasis on the point of entry to prevent the ex-
portation and importation of cases for the Hubei surrounding
provinces (Tablel);

e Wearing a mask to prevent the disease;

e Multisectoral mechanism initiated;

e Completion of gene sequencing by China CDC and isolation
of Novel SARS CoV2;

e Adequate logistic preparation for medical equipment and
contained people.

Second stage: Jan 20 to February 7, 2020: Intensive ap-

proach for outbreak intensity reduction.

Comprehensive adoption of various control measures in accor-

dance with the law.*!

e Establishment of the novel coronavirus infected pneumonia
as a notifiable disease and its inclusion into infectious dis-
cases and quarantine law;

e Ensure market supply and all medical requirements;

e Active treatment of cases, deaths reduction in Wuhan;

e Publication of the third version of Coronavirus diagnostic
and treatment guideline western and traditional medicine;

e Designation of health facilities for the COVID-19 treat-
ments;

e Contracting five companies for active cases and cluster find-
ing and contact tracing;
e Daily communication on COVID-19 situation by NHC;

e Multisectoral mechanism enhanced by state counsel (social
mobilisation, community communication and involvement,
NGOs and international community support);
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TABLE 1: The 8 Public Health Prevention Pillars

Pillars

Country Crisis Team

Companies Crisis Team

Coordination, plan
and monitoring

Risk Communication
and community en-
gagement

Surveillance, Rapid
response and case
investigation

Point of entry

* Initiate multi-sectoral and multi-partner coordina-
tion mechanism;

* Establish public health emergency organs for inci-
dent management;

« Strategic preparedness and response plan along
with Country operational preparedness and re-
sponse plan, Monitoring and evaluation plan
(M&E), tracking effectiveness, review, and les-
sons learned.

« Initiate multi-sectoral and multi-partner coordina-
tion mechanism;

* Establish public health emergency organs for inci-
dent management;

* Strategic preparedness and response plan along
with Country operational preparedness and re-
sponse plan, Monitoring and evaluation plan
(M&E), tracking effectiveness, review, and les-
sons learned

* Case definition, Rapid and active case detection
and Findings of the imported case and local
transmission;

* Case-based reporting within 24hours, transmis-
sion intensity, contacts traceability, disease trend,
case fatality ratio;

* Prepare trained response team for rapid case in-
vestigation and contact traceability, test existing
system, and document lessons learned..

« Initiate point of entry Public health emergency
plan, temperature monitoring and traveling histo-
ry and associated signs and symptoms, dissemi-
nation of current information, Risk assessment
screening chart, Standard operating Procedures to
manage diseased passengers;

*Prepare equipped temporary isolation facili-
ties and safe transport to a designated area for
COVID-19;

* Communicate information about travelers, moni-
tor effectiveness, and adjust accordingly.

* Appoint a company crisis team lead;

* Identify and designate interdepartmental agents to
participate in Crisis team;

*Create Company COVID-19 preparedness and
response plan, tracking effectiveness, regular
situation report, and work patterns change poli-
cies within the company with alignment with the
country situation.

*Company based communication plan, regular
communication of policies, memos and all out-
break related information from the crisis team,
Administrative work change policies;

e Prepare and monitor internal information based
on rumors or misinformation on the crisis and
give real evidence based information to follow
guidance and to ensure workplace community en-
gagement;

* Ensure changes are done and document lessons
learned.

* Prepare manual and electronic reporting forms;

* Inform the national surveillance system through
existing reporting by the occupation clinics if you
have the case;

* Call the national rapid team investigation if there
is a case to investigate.

* The point of entry is one of the crucial areas to
take care of in the organization; to understand the
mechanism of disease entry and who has brought
it, and help to know the traceability of his or her
contacts (before entry screening chart;

*Check and monitor temperature and flu-like
symptoms would be with capital importance to
orient the person to a designed occupational clinic
for further investigation);

* Prepare according to triage guidance with regular
review and adjust accordingly.

Continued

East African Health Research Journal 2020 | Volume 4 | Number 1
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TABLE 1: Continued

Pillars

Country Crisis Team

Companies Crisis Team

National Laboratories

Infection prevention
and Control

Case management

Operational and
logistics

» Guidance of specimen collection and test proce-
dure, surge plan of materials in the needed test,
liaise with the international laboratory, trained
staff, safety, accessibility with free emergency
numbers;

*Link data with epidemiological analysis and re-
porting, develop quality assurance, and monitor
effectiveness and document lessons learned.

* Assess Infection prevention and control (IPC) ca-
pacity in the healthcare system and in the com-
munity: Health workers safety, correct PPE with
respect of donning and doffing, Respect aseptic
procedure of medical material, surface and ob-
jects disinfection, general hygiene monitoring and
hand hygiene performance, Gloves usage respect
rules of obligatory isolation and terminal hygiene
and disinfection;

* Trained teams to educate people through existing
for behavior change such as avoid gathering, ob-
serve the social distance, staying home through
community networks, local authorities, and mon-
itor effectiveness.

*Record and Follow WHO and CDC directive for
Suspect cases, contacts, confirmed cases, health
workers with signs and symptoms with a history
of treating confirmed cases. Self-isolation to con-
trolled isolation with the designated team;

* Accurate and timely identification of clinical fea-
tures in severe risks and appropriate early inter-
ventions;

* Designated ambulance, comprehensive medical,
nutritional, and psychological approaches.

*Health professional workforce required existing
and new infrastructures such as dedicated hospi-
tals for COVID-19 Outbreak, ICU beds, and func-
tional materials, Medical supplies, test require-
ment, patients and contacts tracking technologies,
water, electricity, another source of energy and
food supplies;

* Surge material preparation

*Engage with donors, local, and international
NGOs.

» Training of laboratory staff for nasal and oral
swab collection and liaise with the national labo-
ratory for the test or if not done on-site liaise with
crisis team and national laboratory;

* Support the national laboratory to get the tests.

* Occupational clinic staff and Medical infrastruc-
ture safety and environmental and industrial hy-
giene respect, surface disinfection, door handles,
tables, phones; and other touchable electronic
devices using 75% Alcohol based disinfectant or
chlorine with concentration caution for avoiding
industrial metals oxidation;

*Educate people for Changing the behavior of
handshaking, touching faces or colleagues, com-
munity gathering. Ensure the social and physical
distancing at least one meter if approaching oth-
ers;

* Track the employee’s safety against the viral in-
fection.

*Build temporal isolation for the suspect while
waiting for the application of governmental hos-
pital directives;

*Follow governmental emergency directives and
call emergency numbers.

* Ensure their employee’s safety, medical require-
ment and capacity to respect home confinement
within the enforced period, help to get food sup-
plies and another health requirement;

» Surge materials for protection and for essential
business continuity;
Liaise with local governmental authorities for

support and finding out solutions for certain dif-
ficulties

East African Health Research Journal 2020 | Volume 4 | Number 1
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e Implementation of lockdown in Wuhan (traffic restriction
and blockade of social-ecological structures such as mar-
kets, gatherings, trains, buses);

o Informing WHO and WHO declaration of SARS CoV2 as a
public health emergency of international concern;

e Construction of two new Huoshenshan hospitals in Wuhan
within one week;

e Development and opening of 16 Fangcang shelter hospitals
for treating mild to moderated COVID-19 patients to mini-
mize home transmission took place in home isolation. These
hospitals had 3 characteristics (rapid construction, massive
scale, and low cost) and were assigned 5 functions(isola-
tion, triage, basic medical care, frequent monitoring, and
rapid referral, essential living and social engagement);*

e Enhancement of admission and isolated cases treatment in
Hubei.

e Environment disinfection;
e Extension of spring festival holiday for social distancing;

e Improvement of the treatment protocol and infection pre-
vention and control(IPC);

e Maintaining the stable supply of commodities;

e Social distancing and hands washing with water and soap/
Use of hand sanitisers;

¢ Disinfection of surfaces and items such as keys and phones,
computer, door handles.

Third stage: After February 8, 2020: Rehabilitation
Orderly resumption of production in enterprises?!

e Maintain a focus on cases treatment and prevent transmis-
sion;

e Risk assessment based focus for efforts intensification in
regard to the risk of transmission;

o Establishment of the balance between infection prevention
measures and socio-economic and sustainable develop-
ment;

e Health insurance financial compensation;
e Technology-based contact tracing;

o Support of all provinces to Wuhan and other areas in Hubei
province;

e Work resumed in phases and pre-school preparation;

e Re-opening of business with continuous social distancing,
mask-wearing, hand washing and sanitising with hydro al-
cohol solution, sneezing and cough etiquette.

Although lockdown was understood to be difficult to be im-
plemented in comparison to all of the other strategies, China
managed to successfully apply it.”* Lockdown was practically
possible and yielded important results in Wuhan by blocking
all the key nodes (cities, town, villages, airway lines, railways).
Although Kaiser Permanente in Northern California proposed
six measures to curb COVID-19, the USA didn’t manage to
overcome COVID-19.2* China, USA, and other resource rich
countries have a strong economy, classified to level 5 emergen-
cy readiness, high technology and infrastructure, strong health
system, but only China experience to 2003 SARS CoV helped
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the country to contain COVID-19.'6

Due to the uncertainty of COVID-19 treatment and owing to
its long incubation period and the fact that many cases can be
asymptomatic; people have been requested to stay home for 14
days of quarantine. This approach has provided indirect protec-
tion for uninfected populations by breaking the chain of disease
progression; which had a high basic reproduction number (R0)
that estimated to be 1.95 by WHO and 2.5 in China. In addi-
tion, heard immunity was impossible to realise due to lack of
vaccine, and the prohibition exposure to serious fatal disease.

The possibility of application of lessons learnt from China
Many of the prevention measures performed in China have
been successfully applied globally and in Africa as well. The
preventive measures such as social distancing, mask-wearing,
hand washing and sanitising and handshaking avoidance.The
active case, cluster finding and management, contact tracing,
point of entry restriction and temperature checking was also ap-
plied.?® According to CDC Africa, COVID-19 policy improve-
ment and continuous communication by relevant authorities
were also helpful to fight rumors. Due to the fact that many low
and middle-income countries, especially in Africa have fragile
economies, building new COVID-19 hospitals and improving
emergency preparedness to level 5 appear difficult. However,
the selection of existing structures that could be converted to
temporary hospitals could be helpful. This can help to create
monitored isolation, limiting community transmission, and
elimination of hospital overcrowding.?

Drawing from these lessons, there have been great delibera-
tions as to the possibility of population containment in Afri-
ca. In many parts of Africa, people live in rural areas where
there is less congestion. However, many towns and cities are
overcrowded, particularly in urban area.® Hence, in addition to
the challenges of fragile economies, the low level of emergen-
cy readiness and ability to apply lock down scenarios could be
inhibited by lack of infrastructure. According to the Economic
Commission for Africa, 42 over 54 countries in Africa have ap-
plied full or partial lockdown. They estimated that Africa may
lose 2.5% of annual GDP, equivalent to around $65.9 billion for
only a one-month full lockdown across the whole continent.”
In addition, psychosocial issues, poverty, and hunger, missing
routine vaccination may jeopardise the population health if an
unplanned full and prolonged lockdown is implemented in Af-
rican countries.?® The resilience features that African countries
have today are a young population, hypothesised unfavourable
climate to the virus, viral diseases familiarities, and uncon-
gested rural life.® However, international economic support is
important to prevent further disasters that may arise as post-
COVID-19 lockdown negative effect.?

RECOMMENDATIONS
e Country plan and creation of different level joint teams: In-
volvement of Country Ministry of Health and World Health
Organization; public health professionals, governmental
and non-governmental organisations, Military, police, busi-
ness companies, security organisations and economist;'3*

e Protection of frontline health professionals including Doc-
tors, Clinical Officers, Nurses, Midwives and other allied
health professionals to avoid panic and health system col-
lapse;

e [solation preparation for obligatory confirmed cases and
non-confirmed cases in follow up;
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e Prepare and counts all ICU beds available with functional
materials to be early informed on the support capacity al-
ready available;

e Raise the red flag for international support;?!-?°

e Creation of government policies through the evolution of
Covid-19 and decentralised safety enforcement;

o Strategic and operation Health promotion program and con-
tinuous research sharing;

e Establishment of solidarity fund for Social support to help
high-risk zone (this was generated by NGOs and from un-
affected provinces in China);*!

o Ensure water availability, electricity and food distribution
to people;

e Remote medical management for identification of cases
with artificial intelligence by temperature measurement, ra-
diologic examination interpretation.’'

e Publication of COVID-19 crisis emergency number for
anyone who has similar signs of the disease;

e Prepare areas and existing structures to be converted into
cheap temporary hospitals like (stadium, gymnasium etc.)
for healthy people. This can also eliminate hospital over-
crowding as it did in fangcang;?

e Lockdown of all international and national points of entry.
Except internal based borders pass for Social workers, Food
delivery. Healthcare professionals, Emergency team, and
patients;

e Confinement (staying at home) is the current strategy to
halt the COVID-19. Hence plan it, apply it, follow it, and
review it until recovery within the respect of human rights.

CONCLUSION

Coronavirus disease-19 is currently exasperating the world
by increasing cases and subsequent deaths. It has blocked the
social-ecological networks (territories, towns, gathering plac-
es such market and churches, trains and planes travels) with a
broad array of negative impacts (physical, psychological and
economic impacts). Therefore, we encourage countries, compa-
nies and all organisation entities to apply these Chinese lessons
learned for the benefit of the population at large.

We again suggest, for future preparedness, to spot and design
places where to install temporary hospitals and isolation struc-
tures at the least cost. Establish a team to predict all possible
outbreak in ten years and suggest early preparedness and re-
sponse, and put in place measures of frontline early protection.

Contributors: Charles Nsanzabera initiated this viewpoint and
wrote the first draft. All authors contributed equally to the final
manuscript.
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ABSTRACT

Background: Cancer pain is experienced by numerous patients; thus, the main pain-relieving opioid analgesics, fentanyl and mor-
phine, are of great importance. However, their analgesic efficacy and safety are different among individuals and are still controver-
sial. The aim of this study was to compare the safety and efficacy of fentanyl and morphine among patients with cancer.

Methods: We performed a meta-analysis by searching PubMed and the Cochrane Library up to 01 April 2019. The search terms
were fentanyl, morphine, opioids and cancer pain. All randomised controlled trials comparing fentanyl and morphine were included
in the analysis.

Results: Overall, the initial search identified 2970 published studies; among them, 9 studies were included in the effica-
cy analysis and 8 studies were included in the safety analysis. The oral morphine versus oral transmucosal fentanyl subgroup
analysis showed a mean difference(MD)=0.47[Confidence interval(CI):0.35-0.58] with an overall effect, Z=8.10, P<.00001.
The outcome of the oral morphine versus nasal/transdermal fentanyl subgroup indicated a MD=0.20[CI:0.3-0.37] with an overall
effect, Z=2.24 and P=.02.

For the oral morphine versus buccal/sublingual fentanyl subgroup, the analysis revealed a MD=1.80[CI:1.35-2.25] with an overall

effect, Z=7.87 and P<.00001.

The oral morphine versus other forms of fentanyl subgroup showed a MD=0.70[95%CI:0.34-1.06] with the test for the overall

effect, Z=3.81 and P=.0001.

Constipation, drowsiness, confusion and dry mouth were more common in the morphine group than in the fentanyl group, with a
risk ratio=0.60[CI:0.37-0.97]; 0.93[CI:0.69-1.25]; 0.85[CI:0.23-3.13] and 0.54[CI:0.05-6.43], respectively.

Conclusions: Compared with oral morphine, fentanyl is safer and more effective. Moreover, fentanyl presents fewer side effects
than morphine, especially constipation, drowsiness, confusion and dry mouth.

BACKGROUND

umerous patients experience Cancer pain, especially in the

latest stages of the disease. Cancer pain is a critical prob-
lem and one of the most distressing symptoms in cancer pa-
tients.'* For the past years, pain has been reported in 59%, 64%
and 33% of patients who underwent cancer treatment, patients
with advanced diseases and patients after curative treatment,
respectively.
The three most common pain rating scales for pain assessment
are; the Numerical Rate Scale (NRS), Visual Analogue Scale
(VAS), and Verbal Rating Scale (VRS).’ These scales are used
to estimate the Pain Intensity (PI) and to assess the efficacy of
pain treatment.
Many opioids are used for relieving cancer pain.® Opioids are
identified as; low pain, moderate to severe pain opioids. For
greater efficacy, a combination of opioid therapies are used.’
Several studies have been conducted to assess 1, 2 or more opi-
oids compared to placebo or another opioid.** Thus, opioids are
widely used in the treatment of many types of cancer pain.'
However, patients often suffer from constipation, nausea, and
vomiting after administration of opioids.!" Thus, the safety and
efficacy of cancer pain treatment require further exploration.
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Several studies have reported that fentanyl is more efficient than
morphine in relieving cancer pain. However, for others, it was
suggested that fentanyl was equally effective as morphine and
was considered to be the opioid of choice.”'>!* So, the safety
and efficacy of cancer pain treatment needs further exploration.
The objective of this meta-analysis was to compare the safety
and efficacy of fentanyl and morphine among cancer patients.

METHODS

Inclusion/ Exclusion Criteria

The eligibility criteria were assessed at 3 levels:

1) The common criteria for safety and efficacy were: a) Ran-
domised Controlled Trials (RCT) or Prospective Studies, b)
Comparison between at least fentanyl and morphine, and c)
Studies published in English;

2) The specific criteria for efficacy were: a) Pain intensity as-
sessed at least 3 times, including baseline; b) Pain rating scales
expressed from 0 to 10 points; and ¢) Studies with outcomes ex-
pressed as the means or medians and SD (Standard Deviation)
or with a similar inference;

3) The specific criteria for safety were: a) The side effects were
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a) Pain intensity assessed at least 3 times, including baseline;
b) Pain rating scales expressed from 0 to 10 points; and ¢) Stud-
ies with outcomes expressed as the means or medians and SD
(Standard Deviation) or with a similar inference;

3) The specific criteria for safety were: a) The side effects were
assessed and b) Dichotomous data.

Search Strategy and Data Extraction

The PubMed and Cochrane Library databases were searched
for relevant papers up to 01 April 2019. To identify all relevant
studies, we used the search terms “fentanyl” AND ““pain can-
cer” AND “morphine” OR “opioids”. A flowchart of the study
selection is shown in Figure 1.

FIGURE 1: Prisma Flow Diagram
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Study Quality and Risk of Bias Assessment

All of the authors worked independently to search for and as-
sess studies for their methodological quality. The Cochrane
Collaboration’s tool for assessing the risk of bias was used. This
tool included 7 sources of bias: random sequence generation,
allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, se-
lective reporting and other sources of bias.!* The risks of bias
across studies are summarised in Figure 2.

Statistical Analysis

Mean Differences (MD) with 95% Confidence Intervals (CI)
were calculated to assess the effect of continuous data, and the
Risk Ratio (RR) was calculated for dichotomous data. The MD
and RR were pooled using a random effects model to calculate
a more conservative result.'* Thus, MD>0 indicated a better
outcome when using fentanyl, while MD<0 indicated a better
outcome when using morphine; RR>1 indicated a high risk of
side effects when using fentanyl, while RR<1 indicated a high
risk of side effects when using morphine.
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For heterogeneity, the estimate of the between-study variance
was assessed by I2. Therefore, [°’<50% might not be significant
and 1>>50% might be significant.'

Subgroup analysis was performed according to the mode of
drug administration or bioavailability for continuous data and
using the type of side effects for dichotomous data. Review
Manager (RevMan) [Computer program]. Version 5.3. Copen-
hagen: The Nordic Cochrane Centre, The Cochrane Collabora-
tion, 2014 was employed for all statistical analyses. Some data
across studies was not matched with the statistical study plan.
The adjusted data is summarised in Table 2.

RESULTS

Study Selection and Characteristics

A total of 2,970 records were retrieved from the databases. Of
these, 858 were excluded because of duplication. 2,112 stud-
ies were screened. Among these, 2,040 were excluded because
of inappropriate titles. 70 articles were potentially eligible but
58 of them were removed because they did not compare mor-
phine with fentanyl or were not expressed in English. 5 of the
12 remaining studies had appropriate safety and efficacy assess-
ments. Finally, 9 studies were included in the meta-analysis for
efficacy and 8 for the assessment of side effects. The total num-
ber of participants in different studies was 1,004 patients.'%
(Figure 1) 1 of the studies was conducted in the USA, 1 in the
UK, 1 in Japan, | in the Netherlands, 1 in India, 1 in Europe
and Indian, 1 in Spain and 5 were conducted in Italy. The study
period varied between 1997 to 2017. Some of the study charac-
teristics are shown in Table 1.

Risk of Bias within Studies
The risk of bias within the included studies (Figure 2. B)
showed that most of the studies had a low risk of bias.

Efficacy Assessment(Figure 3)

When comparing oral morphine to oral transdermal fentan-
yl, fentanyl had a better outcome than morphine in relieving
pain, with a mean Difference (MD)=0.47 [95% Confidence In-
terval (CI): 0.35-0.58]. The heterogeneity was not significant
(I>=0% and P=.42). For the test of the overall effect, Z=8.10
and P<.00001.

Considering oral morphine versus nasal and transdermal fentan-
yl, fentanyl was superior to morphine, MD=0.20 [95%CI:0.03-
0.37]. The heterogeneity was not significant (I>=0% and P=.50),
and for the overall effect, Z=2.24 and P=.02.

Fentanyl (buccal and sublingual) was superior to oral morphine
in relieving pain, MD=1.80 [95%CI:1.35-2.25]. The test for the
overall effect showed Z=7.87 and P<.00001. The heterogeneity
was not significant (I>=0% and P=.45).

However, compared with parenteral morphine (intravenous
and subcutaneous), fentanyl (transmucosal and sublingual) had
lower effectiveness than morphine, MD=0.49, [95%CI:-1.17-
0.20]. The heterogeneity was not significant (I>=0% and P=.57).
For the overall effect, Z=1.40 and P=.16.

Fentanyl is still more efficient than morphine when oral mor-
phine was compared with other forms of fentanyl, MD=0.70,
[95%CI:0.34-1.06]. The test for the overall effect showed
7=3.81 and P=.0001. The heterogeneity was significant

(I>=87% and P<.00001).



Knowledge and Utilisation of IPTp in Muramvya Health District www.eahealth.org

FIGURE 2: Assessment of Risk of Bias
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FIGURE 3: Forest Plots Comparing Efficacy Between Fentanyl and Morphine

Fentanyl Morphine Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Oral (Morphine) - Oral transmucosal(Fentanyl)
Coluzi P, et al. 2001 403 0 75 3487 04 75 166% 0.46 [0.35, 0.57) =
Bhatnagar S etal 2014 591 26 95 515 245 91 96% 0.76 [0.03, 1.49)
Subtotal (95% CI) 170 166 26.2% 0.47 [0.35, 0.58] +
Heterogeneity Tau®= 0.00; Chi*= 0.64, df=1(P=0.42); F=0%
Test for overall effect Z= 810 (P < 0.00001)
1.1.2 Oral{Morphine) - NasalTransdermal(Fentanyl)
Mercadante S, etal. 2008 46 032 35 45 049 22 156% 010F0.14,034] e
Mercadante 5. etal. 2016 48 092 82 45 081 85 154% 0,30 [0.04, 0.56] e
Fallon M_etal 2011 559 27 79 51 274 79 83% 0.38 [-0.47,1.23) = T
Subtotal (95% Cl) 186 186  39.3% 0.20 [0.03, 0.37] *»
Heterageneity Tau®= 0.00; Chi*=1.39, df= 2 (P=0.50), F=0%
Testfor overall effect 2= 2.24 (P =0.02)
1.1.3 Parenteral(Morphine) -Transmucosal/Sublingual{Fentanyl)
Mercadante 5. et al. 2007 45 162 25 5.2 197 25 69% -0.70[F1.70,0.30) —T
Zecca B etal 2017 46 27 a7 49 2.36 56 T.5% -0.30[1.23,0863] W TR
Subtotal (95% CI) 82 81  144%  -0.49[1.17,0.20] =
Heterogeneity Tau®= 0.00; Chi®= 033, df= 1 (P=057), F=0%
Testfor overall effect Z=1.40 (P = 0.16)
1.1.4 Oral{Morphine) - Buccal tablet/Sublingual{Fentanyl)
Mercadante S etal. 2015 45 202 65 3 305 65 7.9% 1.50 [0.61, 2.39] ———
Velazquez Rivera l. et al. 2014 535 086 20 345 1.02 20 122% 1.90([1.38, 242) ————
Subtotal (95% CI} 85 a5 204% 1.80 [1.35, 2.25) -
Heterogeneity: Tau®= 0.00; Chi*= 058, df=1(P=045), F=0%
Testfor overall effect 2= 7.87 (P = 0.00001)
Total (95% CI) 523 518 100.0% 0.52 [0.18, 0.86] e
Heterageneity: Tau¥= 0.18; Chi*= 52.94, df= 8 (P < 0.00001); F= 85% 2 1 X ,1 2
Testfor overall effect £= 299 (P = 0.003) Morphine Fentanyl
Testfor subaroup diferences: Chi®= 43,99, df= 3 (P = 0,00001), F=94.0%
Figure 3.A Efficacy Based on Drug Bioavailability
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Figure 3.B Efficacy Comparison Between Fentanyl and Morphine Based on the Form of Morphine
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FIGURE 4: Forest Plot Comparing Fentanyl and Morphine’s Side Effects

Fentanyl Morphine Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Constipation
Ahmedzai S. etal 21997 6 110 15 110 281% 0.40 [0.18, 0.99] — ]
Fallon M. etal a2011 L] 23 1 80 2.3% 1.130.05, 26.73]
Maohito Shimoyama et al 32015 1 51 1 48  31% 0.94 [0.06, 14.63]
van Seventer R et al a2003 12 67 12 64 558% 0.64 [0.33,1.21] —
Veldzguez Rl et al a2014 3 0 3 20 107% 1.00[0.23, 4.37] s E—
Subtotal (95% CI) 27 322 100.0% 0.60 [0.37,0.97] Eoi
Total events 22 38

Heterogeneity, Tau®= 0.00, Chi*=1.52, df=4 (F=0823), F=0%
Testfor overall effect Z= 2.07 (P = 0.04)

1.1.2 NauseaVomiting

Ahmedzai S. et al b1937 50 1M 41 101 3I7.2% 1.22[0.90, 1.66] .-

Fallon M. et al b2011 4 23 4 80 53% 3.48[0.94,12.84) - —
Mercadante S. et al b2007 4 54 2 55  34% 2.04 [0.39, 10.66) — I .a
Mercadante 5. etal 2016 3 48 7 48 54% 0.43[0.12, 1.56] —_—

Maohito Shimoyama et al b2015 2 a1 1 48 1.7% 1.88 [0.18, 20.09)

van Seventer R et al b2003 44 B7 46 64 441% 0.91[0.73,1.15] L 3

Weldzquez Rl et al b2014 1 0 3 0 20% 0.33 [0.04, 2.94)

ZeccaEetal b2017 1] a7 1 56 1.0% 0.33[0.01, 7.87]

Subtotal {95% CI) 421 472 100.0% 1.06 [0.77, 1.45] &

Total events 108 105

Heterogeneity Tau®= 0.04: Chi*= 8.82, df= 7 (P = 0.20) F= 29%
Test for overall effect Z=0.35(P=0.72)

1.1.3 Drowsiness/Somnolence

Ahmedzai S. et al ¢1997 17 1M 19 101 248% 0.89 [0.49, 1.62] —
Fallon M. et al c2011 0 23 1 80 0.9% 1.13[0.05, 26.73]

Mercadante S. etal c2007 7 54 10 4 11.0% 0.70[0.29,1.70] —
Mercadante S, et al c2016 8 48 9 48 11.7% 0.89[0.37, 2.11] ——
Manhita Shimoyama et al e2015 3 51 1 48 18% 282[0.30, 26.22]

van Seventer R et al 2003 24 67 24 64 430% 0.96 [0.61, 1.50]

ZeccaEetalc27 B 57 5 56 E.9% 1.18[0.38, 3.64] %_
Subtotal {95% CI) 40 451 100.0% 0.93 [0.69, 1.25]

Total events 65 64

Heteragenegity: Tau®= 0.00; Chi¥=1 57, df=6 (P=095), F=0%

Testfor overall effect Z=0.46 (P = 0.64)

1.1.4 Confusion

Mercadante S, et al d2007 1 56 3 54 35% 0.32 0,03, 3.00 =

Mercadante S. etal d2016 4 48 3 48 6ES5% 1.33[0.32, 5.64] i
Subtotal {95% CI) 104 102 100.0% 0.85 [0.23, 3.13]

Total events 5 B

Heterogeneity: Taw®= 010, Chi*=111,df=1 (F=0.29), F=10%

Testfor overall effect Z=0.24 (P =0.81)

1.1.5 Dry Mouth

Velazquez Rl et al @2014 2 0 1 20 479% 2.00[0.20, 20.33] [
Zecca Eetale20n7 1 a7 5 56 521% 016 [0.02,1.32) L

Subtotal (95% CI) T 76 100.0% 0.54 [0.05, 6.43] | e ——
Total events 3 7

Heterogeneity Tau®=1.92; Chi*= 2.52, df=1 (F=011), F= 60%
Testfor overall effect Z= 048 (P = 0.63)
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TABLE 2: Pain Rate Scale and Statistical Inference Adjustment

Studies Scale assessment Statistical test Adjustment

Bhatnagar S et al.(15) NRS/PID Mean SD Subtraction

Coluzzi P et al.(16) NRS/PID Mean SD SD from Jandhyala et al(9), Subtraction

Fallon M. et al.(17) NRS/PID Mean SEM  Mean and SEM estimated from figure by using Get
Data Graph Digitizer software and then, Subtraction

Mercadante S. et al.(18) NRS/PI Mean SD None

Mercadante S. et al.(19) NRS/PI Mean SD None

Mercadante S. et al.(20) NRS/PI Mean CI SD from CI

Mercadante S. et al. NRS/PI Mean Range SD from muni-software proposed by Wan X, Wang W,

2008 (21) Liu J and Tong T.

Velazquez RI. et al(22)  VAS/PI Mean SD SD estimated from figure by using Get Data Graph
Digitizer software

Zecca E. et al(23) NRS/PI Mean SD None

NRS: Numerical Rate Scale; PID: Pain Intensity Difference; PI: Pain Intensity, SD: Standard Deviation; SEM: Standard Error

of Mean, CI: Confident Interval, VAS: Visual Analogue Scale

Assessment of Common Side Effects Assessment (Figure 4)
For common side effects, the assessment showed that consti-
pation appeared more commonly in the morphine group than
in the fentanyl group with a Significant Difference, RR=0.60
[95%CT:0.37-0.97], and the heterogeneity was not significant
(I>=0, P=.82). For the overall effect, Z=2.07 and P=.04.
Drowsiness, confusion and dry mouth seemed to be more com-
mon in the morphine group than in the fentanyl group. Their re-
spective RRs was 0.93, [95%CI:0.69-1.25] 0.85, [95%CI:0.23-
3.13] and 0.54 [95%CI:0.05-6.43]. However, the difference was
not statically significant. There was no significant heterogeneity
between studies assessing drowsiness (I’=0% and P=.95) and
between those assessing confusion (I>=10% and P=.29). The
tests for the overall effect showed the following effects: drows-
iness, Z=0.46 and P=.64; confusion, Z=.24 and P=.81. The het-
erogeneity between studies assessing dry mouth was moderate-
ly significant (I>=60%, P=.11). For the overall effect, Z=0.48
and P=.63.

By contrast, nausea/vomiting seemed to be dominant in the fen-
tanyl group, without statistical significance. Indeed, RR=1.06,
[95%CT1:0.77-1.45]. The heterogeneity was not significant
(I>=29% and P=.20), and the test for the overall effect showed
7=0.35 and P=.72.

DISCUSSION

According to this meta-analysis, fentanyl relieved cancer pain
better than morphine. The better effectiveness of fentanyl was
evident when oral morphine was compared with other forms of
fentanyl. When parenteral morphine was compared with other
forms of fentanyl, morphine was more effective than fentanyl.
However, this efficacy was not statistically significant.

It was also evident that patients taking morphine more frequent-
ly developed constipation than those who took fentanyl. Even
drowsiness, confusion and dry mouth were more commonly de-
veloped in patients who took morphine, although the difference
was not statistically significant.
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This meta-analysis comparing fentanyl and morphine might pro-
vide some evidence and assistance for physicians and patients
with the goal of relieving pain. The results of this study indi-
cated that fentanyl administration should produce better results
than oral morphine. This study supports the previous studies
that suggested that fentanyl was more effective than morphine
in relieving cancer pain. It also supports those that reported that
fentanyl presented fewer side effects than morphine. However,
this study clarifies some cases in which morphine should be
more effective than fentanyl and when fentanyl seems to cause
more side effects than morphine. This study should be used as
a reference for future studies to clarify conditions under which
fentanyl or morphine should be used.

The route of fentanyl administration remains an important point
in relieving cancer pain. Indeed, before delivering the drug,
physicians should determine the best route of fentanyl adminis-
tration when they must choose between fentanyl and morphine.
The nasal mode’s advantage is that the venous outflow of the
nasal mucosa bypasses the liver and enters systemic circula-
tion, thereby avoiding the hepatic first-pass effect.!® It has been
reported that nasal fentanyl is similar to intravenous fentanyl in
relation to pain control and the incidence of side effects.”

The oral transmucosal fentanyl citrate route provides rapid ac-
cess into systemic circulation with greater bioavailability. The
rapid onset of fentanyl is associate