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KAIMRC research on MERS paves the
way for a COVID-19 candidate vaccine

Out-of-the-box approaches to
dental and cancer challenges

New initiative helps to turn
research into useful applications

KAIMRC and KAUST partnership in big
data heralds future R&D collaboration
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PHASE III TRIALS OF
COVID-19 VACCINE
IN SAUDI ARABIA

LAYING THE FOUNDA-
TIONS FOR A COVID-19
CANDIDATE VACCINE

INVENTIVE
APPROACHES
TO MEDICAL
CHALLENGES

King Abdullah Inernaonal Medical Research Cener (KAIMRC) is prepar-

ing o sar phase III clinical rials o one o he mos advanced promis-

ing COVID-19 vaccine candidaes, CoronaVac, in parnership wih Chinese

company Sinovac Bioech, who developed he drug.

Abdelali Haoudi, Head o Sraegy and Business Developmen a KAIM-

RC, lauded he “imporan, sraegic, and excing parnership” beween

he wo organizaons and wih Pharmaserve, he Saudi pharmaceucal

services company ha will disribue he vaccine i i ges approved.

KAIMRC and is parners are awaing Saudi Food and Drug Adminisra-

on (SFDA) approval o begin phase III rials, which are he nal sage o

rials beore a drug reaches he marke. These are conduced afer success-

ul compleon o preclinical sudies and phase I and II rials, which assess

saey and ecacy.

The SFDA is in is nal sages o review, which involves inspecng Si-

novac’s acilies in China. Once approved, clinical rials eams a mulple

sies will begin recruing voluneers, and Saudi Arabia will join Brazil and

Indonesia in conducng phase III rials on CoronaVac. I is hough ha he

rials will las rom our o six monhs.

“KAIMRC, Sinovac, and Pharmaserve have been ready o sign agreed

conracs and collaborave agreemens or abou wo monhs,” Haoudi ex-

plains, adding ha once hey’re given he go-ahead, he hree pares will

conduc a signing ceremony o share heir laes developmens.

The parnership is very promising even in is inancy, says Haoudi. He

describes he building o a solid oundaon o “coordinaon, inormaon

sharing, and rus,” and says he collaboraon will expand in scope in he

uure o develop new herapeucs and medical devices. The hree enes

communicae connually o ensure heir acvies are in line wih he mos

sringen naonal and inernaonal regulaons.

“In hisory, ew scienss working in isolaon made imporan discov-

eries,” Haoudi reecs. “Bu he world is changing. Collaboraon, coopera-

on, and shared insighs are he keys o success.”

KAIMRC and leading industry collaborators are working to
bring one of the most promising COVID-19 vaccine candidates
from the lab to the clinic

KAIMRC research on MERS contributed data for
adenovirus vector safety

Innovation at KAIMRC and KSAU-HS leads to promising patent
submissions for improved dental treatments, targeted radiotherapy,
and cancer diagnostics

In 2020, scienss aliaed wih KAIMRC and

KSAU-HS regisered paens or a denal ool

or use in roo canal surgery, a liquid nanocom-

posie marker ha pinpoins he borders o

cancerous umours, and a novel assay or diag-

nosing cancers.

Delicae dentsry
Bassam Nawa Srayeddin developed he den-

al roo pos key o reduce he incidence o

biomechanical ooh ailures ollowing roo

canal reamen. Roo canal-reaed eeh are

weaker han healhy eeh, and so a hreaded

roo pos is ypically insered o srenghen he

ooh beore resoraon.

“Curren echnology uses a ny screwdriver

o inser poss manually, relying heavily on he

praconer’s skill,” says Srayeddin. “I he pos

is ed oo orceully, he sress creaes cracks in

he inner roo canal.”

Srayeddin’s pos key incorporaes springs ha

exer a dynamic bu limied orce when com-

pressed. This allows or smooher inseron, and

he pos sops auomacally when i conacs

he roo canal wall. The key can be reversed o

remove he pos. Srayeddin hopes his will make

canal reamen saer and more comorable.

Cancer cues
In a bid o improve he accuracy o argeed ra-

dioherapy reamen, Mamdooh Alqahami de-

veloped a liquid nanocomposie which acs as

a 3D biomarker or highlighng he borders o

cancerous umours. “The precise locaon o u-

mours change connuously – or example, lung

umours move wih every breah, and prosae

umours shif depending on bowel ullness,” ex-

plains Alqahami. “Targeed radioherapy risks

hitng healhy surrounding ssues, raher han

he umour isel.”

Exisng markers require large needles o in-

ser, and hey somemes migrae rom heir

arge desnaon, causing side eecs and rea-

men errors. “Our biocompable liquid reacs

when exposed o moisure inside he body o

orm a 3D nano-composie, which aaches by

covalen bonds o he border o he umour, he

ssue o ineres, or boh,” says Alqahami. “I can

be deeced using magnec resonance imaging,

compued omography, ulrasound, and X-ray.”

Anoher cancer-relaed paen has been regis-

ered by Ahmad Samir Aljada, who has developed

a simple, low-cos assay or diagnosing breas

cancer and oher ypes o cancer. The assay does

no require specialis knowledge o inerpre, im-

proving he ease o use or physicians.

“Our echnique measures he rao o lamin

C o lamin A, wo genes whose expression level

rao changes over me in cancer cells,” says Al-

jada. “The assay is parcularly sensive o sage

1 cancer and could provide rapid early diagnosis

and inorm paen reamen opons.”

KAIMRC acvely encourages scienss o use

heir knowledge and skills o develop ools and

echniques o urher scienc progress. “I’m

delighed ha KAIMRC applauds ‘ou o he box’

hinking,” says Imadul Islam, a senior KAIMRC re-

search sciens. “Our managemen eams give us

me and space o explore new conceps, and ull

suppor or ling paens.”

“Current technology
uses a tiny screw-
driver to insert posts
manually, relying
heavily on the practi-
tioner’s skill.”

Some18,000 people around he

world have received he vaccine

candidae AZD1222 as par o

a global eor o conrol he

COVID-19 pandemic. AZD1222,

developed by he UK’s Oxord

Universiy, is one o nine can-

didaes currenly in Phase III

clinical rials or SARS-CoV-2.

The hisory o his candidae is

inerwinedwih a KAIMRC-developed candidae vaccine o rea he

coronavirus ha causesMiddle Eas Respiraory Syndrome (MERS).

AZD1222, previously known as ChAdOx1 nCov-19, is based on

ChAdOx1, a weakened orm o an adenovirus ha navely inecs

chimpanzees. To proec agains coronavirus, he chimpanzee virus

is modied wih genec maerial encoding he SARS-CoV-2 spike

proein so ha i will insruc he paen’s cells o produce his vi-

ral parcle. The hope is ha his rains he immune sysem o gh

COVID-19 i i is encounered.

ChAdOx1, developed by Oxord Universiy in 2012, also orms

he basis o oher vaccines ha have been successul in rials. These

include prophylaxes agains uberculosis, rabies, Zika, andMERS – a

zoonoc disease ha passed rom camels o humans. MERS-CoV

was idened or hers me in Saudi Arabia in 2012. Afer a sring

o inecons and deahs leading up o a 2015 oubreak a a Riyadh

hospial, KAIMRCbegan conducng clinical invesgaons o comba

he spread oMERS.

In 2012, Nai Alharbi, now direcor o KAIMRC’s Vaccine Develop-

men Uni, was sudying or his PhD a Oxord Universiy under he

supervision o Sarah Gilber a he me her eam rs repored he

use o ChAdOx1 as a promising viral vecor or vaccine research. In

he wake oMERS, his led o he ounding o a KAIMRC-Oxord col-

laboraon and he developmen o ChAdOx1 MERS. Afer promising

resuls in mice and camels, he Saudi Food and Drug Adminisraon

gave is approval in lae 2019 or a Phase I (rs-in-human) clinical rial

o hevaccine, hersPhase I rial oever conduced in heKingdom.

The main dierence beween AZD1222 and ChAdOx1 MERS, says

Alharbi, is he use o eiher he SARS-CoV-2 or MERS-CoV spike pro-

ein. Combined wih he relaonship beween hese wo pahogens,

bohbeing o he genusBetacoronavirus, hismeans ha sudies ino

ChAdOx1MERS yield ranserrable knowledge habenes AZD1222

research. “Previous saey and immunogeniciy daa resulng rom

he join work beween KAIMRC and Oxord” have helped he laer

o be “muchmore ready” or SARS-CoV-2, says Alharbi.
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RESEARCHERS AT KAIMRC
JOIN THE INTERNATIONAL
RACE TO COMBAT SARS-COV-2

KAIMRC has invied Saudi Arabia’s hospials o

parcipae in several clinical rials approved by

he Saudi Food and Drug Auhoriy (SFDA) on

he novel Coronavirus in he hope o alleviang

he COVID-19 pandemic. Researchers are aking

par in a global vaccine rial, while also working

o develop reamens ha could help unl a

vaccine is ready.

Unique combinaton herapy
A clinical rial led by Mohammad Bosaeed, an

inecious diseases consulan, aims o evalu-

ae he eicacy and saey o a unique combi-

naion herapy.

The reamen developed by he Saudi

eam is a combinaion o Favipiravir and hy-

droxychloroquine. Favipiravir is approved or

sale as an inluenza aniviral drug in Japan,

where i is available under he brand name

Avigan. Hydroxychloroquine is an animalarial

ha was ound o be a poenial broad-spec-

rum aniviral.

In eigh hospials across he Kingdom, inves-

KAIMRC has joined with international partners to find a treatment
for COVID-19 and a vaccine for its prevention

ers are generally a a higher risk o conracng

SARS-CoV-2 han he general populaon. “I’s

easier o ge concree resuls by conducng he

rial on his high-risk group,” says Alharbi. “As in

any oher Phase 3 vaccine rial, o ge reliable

resuls on saey and ecacy, we need a sample

size o several housand.”

The rial will be a randomized, double-blind

sudy wih a placebo-conrolled arm. Alharbi

believes preliminary resuls may be available six

monhs afer he rial begins.
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gaors are recruing 520 adul paens diag-

nosed wih moderae or severe COVID-19 or a

randomized rial.

Bosaeed expecs o ge resuls by he end o

he year.

Global vaccine rial
There are also plans or KAIMRC o ake par in

a global Phase 3 rial o a vaccine developed by

China’s Sinovac, pending approval by SFDA.

Sinovac’s vaccine is one o he ew around

he globe ha have successully reached

Phase 3 rials wih promising resuls, accord-

ing o Ahmad Alharbi, a consulan in adul

inecious diseases a King Abdulaziz Medical

Ciy in Riyadh who will lead he rial. The vac-

cine has passed animal esing and wo phases

o clinical rials in humans, esing is eicacy

and immunogeniciy.

The Saudi phase 3 clinical rial inends o

es ecacy, saey and persisence o immuni-

y ollowing he vaccinaon o 6,000 voluneer

healhcare workers in 15 cies. Healhcare work-

INCUBATOR FUND ES-
TABLISHED TO FOSTER
THE DEVELOPMENT OF
NEW TECHNOLOGIES
New initiative to help transform research into useful applications

A unding iniave launched in Augus aims o ac-

celerae he ranslaon o innovave research con-

ceps ino commercial producs in he healh secor.

“There is usually very lile opporuniy o

ranslae new knowledge or innovaon ino im-

pacul producs and soluons, which is a serious

gap in he R&D and innovaon journey,” says

Abdelali Haoudi, head o KAIMRC’s sraegy and

business developmen and managing direcor o

he Medical Bioechnology Park. The new inia-

ve is designed o bridge his gap by supporng

researchers in he developmen o proo-o-con-

cep sysems or echnology prooypes. These

will demonsrae he value o research ndings o

arac privae secor unding and parnerships.

“The und is designed o ransion a research

nding rom proo-o-concep o a unconal

medical produc hrough prooype develop-

men and ulmaely produc developmen and

commercializaon,” explains Haoudi. “This se-

up is appealing o bioech sar-up creaon and

pharmaceucal indusry parnerships, which is a

he hear o diversicaon, and knowledge-based

economy in he Kingdom o Saudi Arabia.”

Principal invesgaors rom all elds o bio-

medical research are invied o submi a pro-

posal o he und provided ha hey mee he

eligibiliy crieria. Proposals are reviewed by

he Medical Bioechnology Park, and qualied

submissions are recommended o he KAIMRC

Funding Commiee or nal approval.

The und providesmoneary suppor, resourc-

es, guidance and services o principal invesga-

ors. Researchers will ge access o he Medical

Bioechnology Park, an incubaor aciliy locaed

wihin KAIMRC building. In addion o he park’s

acilies and echnical resources, invesgaors

will receive guidance and suppor by expers.

The ype o suppor a projec needs depends

on which sage i is a, explains Shuruq Al Youse,

Research Projec Manager a Medical Bioech-

nology Park. Some scienss need moneary sup-

por, while ohers need o be conneced o he

privae secor. “We help hema boh sages,” she

says. Al Youse also underlines he und’s unique-

ness. “Iwill encourage brillianminds o conrib-

ue and have his compeon in order o ranser

heir working resuls ino producs.”

Only a ew weeks afer is launch, he und

was already supporng he developmen o an

innovave and promising medical device. The

paened ‘Arcial Hypohalamus or Body Tem-

peraure Regulaon’ will help cool paens who

may suer rom heasroke during he Hajj, ad-

dressing a need idened hrough a clinical sudy.

“We ancipae ha his und will creae a vi-

bran bioechnology and healh enrepreneurial

environmen hrough he Medical Bioechnology

Park,” says Haoudi.

“As in any other
Phase 3 vaccine
trial, to get reliable
results on safety and
efficacy, we need a
sample size of several
thousand.”
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STRONG
PARTNERSHIP
IN BIG DATA

HIGHEST IMPACT
KAIMRC PAPERS
IN 2020

Two of Saudi Arabia’s most distinguished research centers join forces to
tackle key public health concerns

King Abdullah Inernaonal Medical Research

Cener (KAIMRC) is collaborang on a major

biomedical research iniave led by colleagues

a he King Abdullah Universiy o Science and

Technology (KAUST). The KAUST Smar Healh

Iniave, launched in January 2020, is a da-

a-driven research program which aims o bring

ogeher he experse o clinicians, researchers,

and he pharmaceucal indusry o develop pre-

cision herapies or some o he mos pressing

medical concerns acing Saudi Arabians.

KAIMRC is a key sraegic parner in he

Smar Healh Iniave, says Abdelali Haoudi,

KAIMRC’s head o sraegy and business devel-

opmen, and managing direcor o he Cener’s

Medical Bioechnology Park. Throughou his

year, KAIMRC and KAUST have exensively dis-

cussed poenal research hemes in which hey

could launch join exploraons. The discussion

led o he developmen o ve major projecs

spanning he disciplines o sem cell research,

hea sroke, epigenecs, lung cancer, molecular

imaging, and aherosclerosis. Each projec will

have a key invesgaor rom each insuon,

wih boh organizaons sharing equal unding

responsibilies.

Haoudi repors ha work is currenly under-

way o nalize he collaborave agreemens

needed o ocially launch he ve projecs. I

is imperave ha he ramework underpinning

he KAIMRC-KAUST parnership gives heir re-

searchers he highes chance o success.

In his presenaon a KAUST’s WEP2020

conerence , he direcor o he Smar Healh

Iniave, Pierre Magisret, said “biomedical

innovaon requires an inegraed ecosysem o

academia, hospials, indusry and service pro-

viders,” and described how he power o big

daa and arcial inelligence could yield per-

sonalized herapeuc opporunies ha arge

individual biological proles.

Wih is presgious ceners spanning he

breadh o Saudi Arabia, KAIMRC is well placed,

boh geographically and academically, o de-

velop srong collaborave es wih oher Saudi

insuons. The opening o KAIMRC’s Jeddah

campus pu he cener on he doorsep o KAUST

and made i easy or scienss rom boh orga-

nizaons o “exchange visis and collaborae on

research ideas omuual ineres,” says Haoudi.

The academic cooperaon ha sared sev-

eral years ago hrough he drive o individual

researchers has since developed ino a solid

insuonal bond desned o urher he aims

o all involved. KAIMRC and KAUST share a pas-

sion or he pursui o cutng-edge biomedical

research and a common ocus on orming inno-

vaon-ocused parnerships, Haoudi says. “We

ancipae ha his major collaboraon will

pave he way o uure R&D beween our wo

insuons in he bes ineres o he local and

global research communiy.”

Brief summaries
Intensive care management of coronavirus disease
2019 (COVID-19): challenges and recommendatons:
Cooperaon a local, regional, naonal and inerna-
onal levels will be necessary o deermine he bes
workows or rapid diagnosis, isolaon, managemen
and prevenon o COVID-19. In addion o increasing
crical care bed capaciy and oher inrasrucure and
supplies, aenon mus be paid o appropriae sa
managemen.

Opporunites and challenges or elehealh wihin,
and beyond, a pandemic: The COVID-19 pandemic has
orced a revision o healhcare in he ace o a rapidly
evolving siuaon. Many counries have shifed owards
elehealh. This ranges rom elephone and video con-
sulaons o sending paens home wih devices such
as pulse oximeers. Many o hese changes may persis
afer he pandemic, buwork pracces and inrasruc-
ure mus be in place o enable hem.

Ulrasound-Driven Two-Dimensional Ti3C2Tx MXene
Hydrogel Generator: A ssue-mimicking hydrogel
implanable generaor was used o conver ulrasound
ino elecric energy. The generaor was able o quickly
charge elecrical devices buried under a cenmeer
o bee.

Evoluton is he disguised riend o Islam: Religion and
science should be reaed separaely in a balanced so-
ciey. The heory o evoluon should be augh reely in
Muslim counries in he same manner as he heories
o graviy and relaviy.

NCKAP1L defects lead to a novel syndrome combining
immunodeciency, lymphoprolieraton, and hyper-
infammaton: Recessive muaon o he acn cyo-
skeleon regulaor NCKAP1L causes immunodeciency,
lymphoprolieraon, and hyperinammaon. There
was an invered CD4/CD8 rao, and paens’ T cells
showed impaired early acvaon, immune synapse
morphology, and leading edge ormaon. In summary,
NCKAP1L leads o broad immune dysregulaon.

Biallelic MADD varians cause a phenoypic specrum
ranging rom developmenal delay o a multsysem
disorder: Biallelic varians oMADD, he miogen-ac-
vaed proein kinase (MAPK) acvang deah domain
proein, cause a pleioropic disorder. Paens exhibi
neurological, endocrine, exocrine, and haemaological
sympoms. MADD deciency underlies mulple cellular
deecs via changes in TNF-α-dependen signaling
pahways and deecs in vesicular racking.

Clinical, molecular, and biochemical delineaton o
asparagine synhease deciency in Saudi cohor:
Characerizaon o asparagine synhease deciency
(ASNSD) revealed a range o phenoypes, including
congenial microcephaly, acial dysmorphism, devel-
opmenal delay, brain abnormalies, spasciy, and
inanle-onse seizures.

Dening clinical subgroups and genoype–phenoype
correlatons in NBAS-associaed disease across 110
patens: Clinical subgroups were idened by analysis
o individual rom 97 amilies wih biallelic pahogenic
NBAS varians. These subgroups can be used o guide
paenmanagemen.

Ribavirin and inereron herapy or critcally ill
patens wihMiddle Eas respiraory syndrome: a
multcener observatonal sudy: A rerospecve sudy


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