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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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Abstract

Chloroquine is the first line of medicine in the treatment 
of malaria. Besides being antimalaria, the chloroquine 
also can be used as the anti-inflammation in the medicine 
of arthritis rheumatoid arthritis and lupus erythematosus 
discoid. Hydroxychloroquine sulfate is 4-aminoquinolin 
with hydroxylated chloroquine analog, having the same 
pharmacokinetic as chloroquine which is given orally in 
hydroxychloroquine sulfate form, processed by gastro-
intestinal absorption and very faster kidney elimination. 
The effectiveness of chloroquine and hydroxychloroquine 
towards COVID-19 in the in vitro experiment showed it 
could inhibit the duplication of the SARS-CoV-2 virus. 
The chloroquine function is to stop COVID-19 infection 
with (EC50) 1,13 μM and (CC50) larger than 100 μM. 
Meanwhile, the hydroxychloroquine function is to inhibit 
the attachment and entry of the virus into the host’s cell 
by enzymatic activation which is the lysosome acidifica-
tion disorder and antigen presentation as the result of pH 
increase. Based on the clinical study, the 10 of 12 patients 
who have lopinavir/ritonavir therapy by virology, the chlo-
roquine group showed RT-PCR negative on day 7, 10, and 
14 in compare to lopinavir/ritonavir that showed RT-PCR 
negative on day 14. On the 9th day, 60% of the patients of 
chloroquine group showed the CT scan of Lungs image 
normal instead of the lopinavir/ritonavir at 25%. In the day 
14 based on the CT test result, the pulmonary improvement 
increased twice rather than chloroquine group (Rate Ratio 
2.21). Meanwhile, the result of the study on the hydroxy-
chloroquine and azithromycin combination use showed a 
decrease in viral load of 83% and 93% in tests with neg-
ative results in the day 7 and 8. It proved that the chloro-
quine role showed the result of the medicine has a signif-
icant effect by cleaning the virus or other clinical matters. 
The purpose of this literature review is to know the effec-
tiveness quinoline class of drugs which is chloroquine and 
hydroxychloroquine in COVID-19 disease.
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	

INTRODUCTION
The COVID-19 pandemic started in China 
last December 2019 located in Wuhan. In an 
attempt to stop the spread, in January 2020, 
this virus had spread widely in Asia country, 
and the first identification case of the virus’s 
spread was in Europe. Initially, this disease 
named a 2019 novel coronavirus (2019-
nCoV). On February 11 2020, WHO officially 
named this disease as Coronavirus Disease 
2019 (COVID-19) that is caused by a novel 
coronavirus. Moreover, Coronavirus is a new 
disease for the people that became a big threat 
in a large society (WHO, 2020). 

There is some accepted medicine by FDA 
as the COVID-19 therapy, such as ribavirin, 
penciclovir, nitazoxanide, nafamostat, 
chloroquine, and two antiviruses broad-
spectrum medicine redeliver and favipiravir 
to the clinical symptoms of COVID-19 by 
in vitro. Among the seven medicines it was 
found a high concentrate test from three 
nucleoside analog which is ribavirin (EC50 = 
109,50Μm), penciclovir (EC50 = 95,96 μM), 
favipiravir (EC50 = 61,88 μM), nafamostat 
(EC50 = 22,50 μM), nitazoxanide micromolar  
(EC50 = 2,12μM), remdesivir micromolar 
(EC50 = 0,77μM), and chloroquine (EC90 = 
6,90μM). 

The chloroquine and 4-aminoquinoline 
hydroxychloroquine are the quinoline 
family that has the same molecule. The 
hydroxychloroquine is different from 
chloroquine because of the hydroxyl group 
existence at the end of the substituent side-
chain N-ethyl βhidroksilasi (Devaux et al., 
2020). Chloroquine itself is distributed all over 
the body including lungs after given orally. The 
chloroquine and hydroxychloroquine function 
are known to block the virus infection by 
increasing the pH endosome which is needed 
for the fusion of virus/cell also disturbing 
the glycosylation cellular receptor of SARS-
CoV-2 (Wang et al., 2020). 

The use of chloroquine itself must be based on the 
rules and not for self-medication. Generally, the 
phosphate chloroquine and hydroxychloroquine 
are commercialized as the antimalaria medicine 
that is used in an autoimmune disease like 
lupus and rheumatoid arthritis. There is a 
special consideration in using chloroquine 
and hydroxychloroquine that is considered 
safe and mild side effects so can consider the 
use of chloroquine and hydroxychloroquine 
dose margin therapy to avoid chloroquine 
poisoning and not cause cardiovascular disorder 
complication that can be life-threatening (Touret 
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METHODS
The method used is by collecting and analyzing 
the articles related to the effectiveness of 
quinoline drugs which is chloroquine and 
hydroxychloroquine in COVID-19 disease. The 
articles were obtained by using an electronic 
database searching from Google Scholar, 
PubMed, and Elsevier using the keywords 
Effectiveness, Quinoline, Chloroquine, 
Hydroxychloroquine, and COVID-19. The 
reviewed articles are from the year 2010-2020 
that discussing COVID-19, in full-text format, 
that specifically discusses the effectiveness 
of quinoline drugs which is chloroquine and 
hydroxychloroquine in COVID-19 disease.

COVID-19 DISEASE
Coronavirus is a beta coronavirus that has 
RNA single strand genome and helical capsid 
with envelopes that consisted of lipid bilayer 
diameter 60-100nm. The sequence analysis 
of the COVID-19 genome showed that it has 
substantial similarity as Coronavirus like 
SARS, which mostly infected bats, which 
later mutate and infect humans (Frater et al., 
2020). Coronavirus is one of the diseases that 
the spread of infection is very fast through the 
respiratory tract, so that can affect the syndrome 
of symptoms acute breathing because of SARS-
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traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
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treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	

CoV-2 (Rothan & Byrareddy, 2020). The 
incubation period is 2-14 days until the patient 
showed symptoms, including fever (99%), 
cough (50%), and breathing difficulty (33%) 
as the most common complaint. Mostly, about 
80% of infected people have mild to moderate 
symptoms, and the rest are quite severe (WHO, 
2020). The COVID-19 patient with respiratory 
tract medical records tend to have more severe 
clinical manifestations (Yang et al., 2020). The 
Centers for Disease Control and Prevention 
(CDC) announced some other risk factors that 
can cause the COVID-19 infection starting 
from the highest to lowest, having close contact 
to COVID-19 patient, being in the same 
environment but no contact, and arriving from 
infected country history (CDC, 2020).

 Based on the data and study cases result, it 
showed that age, gender, active smoker, and 
having a comorbid disease such as diabetes 
mellitus and hypertension are the risk factors 
of SARS-CoV-2 infection. The elderly are 
more susceptible to SARS-CoV-2 since they 
have higher possibility frequency related to 
the comorbid disease. Males have a higher 
prevalence rather than females, and it was 
predicted to associate with a higher tendency of 
an active smoker. The SARS-CoV-2 infection 
will be related to their target cell through 
angiotensin-converting enzyme 2 (ACE2), 
which is expressed by epistle pulmonary cells, 
kidney, and blood vessels. As to the smoker, 
hypertension, and diabetes mellitus, it was 
predicted that there is an increased receptor 
expression of ACE 2. (Cai, 2020). 

Pathogenesis COVID-19 
ACE2 is a protein-membrane type I which 
facilitates the virus attachment to a cellular 
receptor, initiation infection, and angiotensin-
converting enzyme 2 (ACE2) that is expressed 
to lungs, heart, kidney, and intestine so it can 
be identified as a functional cellular receptor 
of SARS-CoV-2. (Jin et al., 2020). Based on 

his analysis, Zhao showed that angiotensin-
converting enzyme 2 (ACE2) is the receptor 
for SARS-CoV-2. In the lungs of normal 
people, ACE2 is expressed to the epistle cell 
of alveolar I and II. The relation of SARS-
CoV-2 to ACE2 causes an expression increase 
of ACE2 that can cause alveolar cell damage. 
The damage of alveolar cells can trigger some 
systematical reactions and even mortality (Sun 
et al., 2020). The first clinical description 
showed by the infected people through the 
COVID-19 pandemic is respiratory symptoms. 
The spread of COVID-19 from humans to 
humans becomes the main transmission source 
so the spread becomes more aggressive. 
The transmission of SARS-CoV-2 happened 
through droplet that comes out from the cough 
or sneezing (Han & Yang, 2020).

Chloroquine 

Chloroquine is prophylaxis drugs formed amine 
acidotropic of quinine and hydroxychloroquine 
that mostly used as malaria drugs before. 
Based on in vitro study, the chloroquine 
function is to block COVID-19 infection in 
low micromolar concentration by the effective 
concentration of half the maximum (EC50) 
1,13 μM and 50% cytotoxic concentration 
(CC50) larger than 100 μM (Gao et al., 
2020). From its pharmacokinetics travel of 
chloroquine, it is given orally in a tablet in 
the form of phosphoric acid. The chloroquine 
in metabolism becomes the active metabolite 
and desethyl chloroquine through cytochrome 
liver enzymes P450 (CYP) 2C8 and CYP3A4. 
The mechanism of chloroquine is distributed 
widely in most organ systems including eyes, 
heart, liver, lungs, and last secreted through the 
kidney. In COVID-19 medication based on the 
expert’s study, they suggested to use phosphate 
chloroquine tablet by dosage 500mg per oral 
twice or in 10 days (Barlow et al., 2020) and 
from pharmacodynamics mechanism, the
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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form of phosphoric acid. The chloroquine in metabolism becomes the active 

metabolite and desethyl chloroquine through cytochrome liver enzymes P450 

(CYP) 2C8 and CYP3A4. The mechanism of chloroquine is distributed widely in 

most organ systems including eyes, heart, liver, lungs, and last secreted through the 

kidney. In COVID-19 medication based on the expert’s study, they suggested to 

use phosphate chloroquine tablet by dosage 500mg per oral twice or in 10 days 

(Barlow et al., 2020) and from pharmacodynamics mechanism, the chloroquine 

drugs work to change glycosylation by increasing pH intracellular vacuole level 

and change the protein degradation track through acid hydrolase in lysosomes, 

macromolecule synthesis in the endosome, and protein modification of post-

translation in Golgi body so there is an antigen macrophage activation in reaching 

antirheumatic response that can disturb a process of antigen (Sahraei et al., 2020). 

 

 

 

 

 

   

 

  

 

 

 

Figure 1.  Mechanism of chloroquine towards COVID-19 
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chloroquine drugs work to change 
glycosylation by increasing pH intracellular 
vacuole level and change the protein 
degradation track through acid hydrolase 
in lysosomes, macromolecule synthesis in 
the endosome, and protein modification of 
post-translation in Golgi body so there is an 
antigen macrophage activation in reaching 
antirheumatic response that can disturb a 
process of antigen (Sahraei et al., 2020) 

The base chloroquine works by penetrating 
cells that acid concentrated so cause an 
increase of pH endosome. This condition 
can be the potential therapeutic strategy to 
virus infection that can inhibit the production 
of some cytokine, chemokine, or mediator 
that exaggerated in contributing to the virus 
infection severity (Vincent et al., 2005). 
Moreover, the chloroquine can set the 
immune system by influencing cell signal and 
cytokine proinflammation production (Zhang 
et al., 2020). In orderly, the chloroquine non-
protonated entering cells by concentrating 

on acid organelle becomes protonated, the 
low pH like endosome, Golgi vesicles, 
and lysosome. The chloroquine can work 
effectively in influencing virus based on their 
amount by using endosome as the mediator 
of virus duplication (Al-Bari, 2017). The 
indication of chloroquine use for prophylaxis 
malaria treatment is sensitive to chloroquine (P. 
falciparum, P. Ovalle, P. Vivax, and P. malaria) 
and as extraintestinal amebiasis treatment. 
Meanwhile, the Covid-19 treatment is given 
to people who indicate an Acute Respiratory 
Distress Syndrome (ARDS) symptoms such as 
asphyxiated and breathing difficulty. Besides, 
the chloroquine contraindicated cannot be 
used to the patient with retinal disorder or 
insight except for acute malaria treatment, 
4-aminoquinoline hypersensitivity, and QT 
interval extension. The drug administration of 
chloroquine can be given to prophylaxis for 
malaria orally with the dose 500mg two weeks 
before, during, and 8 weeks after exposure to 
endemic areas. In amebiasis, the drugs given 
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orally in the dose 21mg/kg during 3 weeks 
and for severe malaria treatment can be given 
parenterally or subcutaneous (Goel & Gerriets, 
2019).

The use of chloroquine suggested for an adult 
is consist of 600 mg base chloroquine (6 tablets 
CQ 100 mg) followed by 300 mg after 12 hours 
on the day 1, then 300 mg (2x a day) on the 
2-5 day, and 500 mg (2x a day) (Cortegiani 
et al., 2020). The side effects of chloroquine 
consumers are nausea, vomit, stomachache, 
diarrhea, cough, shortness of breath, and rash 
or itchy (Huang et al., 2020). The monitoring 
that can be conducted when using chloroquine 
is including initial electrocardiogram (ECG), 
electrolyte, kidney function, and liver test. 

 Some complications might happen in using 
chloroquine that can make QT extension with 
insufficient or kidney failure, increasing the 
insulin level that can cause severe hypoglycemia, 
caused hemolysis to the patient with glucose-
6-phosphate dehydrogenase (G6PD), even 
interacting with other drugs can risk the QT 
extension even after have stopped the drugs in 
a long time about 30-60 days (FDA, 2020).

Hydroxychloroquine
Hydroxychloroquine sulfate is 4-aminoquinolin 
as chloroquine analog which is hydroxylated. 
Generally, this drug mostly the same as 
chloroquine which is used as the antimalaria 
drug. This drug role is inhibiting plasmodial 
polymerase.

Some analysis result mentioned that 
hydroxychloroquine can heal varied condition 
such as diabetes mellitus, dyslipidemia, 
coagulopathy, infectious diseases, 
malignancy, and some autoimmune disease, 
arthritis rheumatoid, and Systemic Lupus 
Erythematosus (SLE) (Ponticelli & Moroni, 
2017). 

Hydroxychloroquine has the same 
pharmacokinetic with chloroquine which is 
given orally in hydroxychloroquine sulfate 
form, by the absorption gastrointestinal 
process, and faster kidney elimination (Devaux 
et al., 2020). Besides being antimalaria, 
hydroxychloroquine also has some mechanism 
effects of antiinflammation such as lysosome 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	

acidification disorder and antigen presentation, 
A2 phospholipase absorption inhibitor, 
absorption and blocker of UV skin reaction, 
binding and stabilizing DNA, TLR signal 
inhibitor, calcium T cell receptors inhibitor, and 
decreasing cytokine production which using 
macrophage media such as interleukin IL-1 
and IL-6. The interaction between TLR and 
cell receptors can cause hydroxychloroquine 
more effective in some flow signal locations 
as the response of inflammation (Sinha & 
Balayla 2020). 

Furthermore, it also has an anti-virus effect 
mechanism effect that is hydroxychloroquine 
inhibits and attaches the virus entry to 
the host’s cell. This proofed to decrease 
Phosphatidylinositol Binding Clathrin 
Assembly Protein (PICALM) so it can arrange 
the cellular endocytosis rate which is mediated 
by Clathrin-Mediated Endocytosis (CME) 
as the mediator that has a role when SARS-
CoV-2 entering human’s cell. Next, S protein 
from Coronavirus will undergo proteolytic that 
based on endosomal protease acid cellular, for 
example, cathepsin or Transmembrane Serine 
Protease 2 (TMPRSS2). 

In the process of cleavage resulting membrane 
endosome virus fusion that can be inhibited 
by pH increase. The process is the enzymatic 
activation phase from both cathepsin and 
TMPRSS2 which have an effect in virus 
attachment, entering the host cell, and block 
the virus inside endocytic vesicles. The 
mechanical effect of another antivirus is 
the inhibition of maturation and the spread 
of a new virus particle. In this phase, the 
hydroxychloroquine acts as endosomal 
alkalization, inhibits or prevents endosome-
lysosome membrane fusion that leads to 
recycling viral membrane receptor process, 
the virus release, and virus genome inside the 
cytosol of SARS-CoV-2 virus (Quiros Roldan 
et al., 2020). 

The indication of hydroxychloroquine use 
is to treat autoimmune diseases such as 
Systematic Lupus Erythematosus (SLE) and 
rheumatoid arthritis and also use to prevent and 
medicine of malaria. Meanwhile, the Covid-19 
treatment is given to people who indicate 
an Acute Respiratory Distress Syndrome 
(ARDS) symptoms such as asphyxiated and 
breathing difficulty (Meyerowitz et al., 2020). 
The contraindication of hydroxychloroquine 
use is on retina disorder or retinopathy, 
cardiomyopathy, Long QT Syndrome, psoriasis 
arthritis, porphyria, and neuropathy (Pastick et 
al. 2020).

The dosage given is 3x200mg 
hydroxychloroquine for 10 days but the 
treatment can be varied from 5 to 20 days 
based on the clinical level especially in 
respiratory disorder (Cortegiani et al., 2020). 
The side effect of hydroxychloroquine can 
appear as gastrointestinal symptoms such as 
nausea, vomit, unusual shortness of breath, 
cardiotoxicity that leads to QT abnormalities 
(Hashem et al., 2020). The possible monitoring 
in using hydroxychloroquine is hematology 
parameter (RBC, WBC, and thrombosis 
amount), measuring electrolyte serum, blood 
glucose, and liver and kidney function (Singh 
et al., 2020).

The Effectiveness of chloroquine and hy-
droxychloroquine in COVID-19 

Recently, the specific anti-virus treatment is not 
found yet for COVID-19. However, the effective 
supportive treatment still being an urgent need 
as the temporary treatment to decrease a mild 
or medium clinical symptoms up to 5-10% 
and potentially life-threatening weight of 
COVID-19 is chloroquine/hydroxychloroquine, 
remdesivir, and lopinavir-ritonavir (Şimşek 
Yavuz & Ünal, 2020). 

Recently, specific anti-virus treatment is not 
found yet for COVID-19. However, the effective 
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Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	

supportive treatment still being an urgent need 
as the temporary treatment to decrease mild 
or moderate clinical symptoms up to 5-10% 
and potentially life-threatening weight of 
COVID-19 is chloroquine/hydroxychloroquine, 
remdesivir, and lopinavir-ritonavir (Şimşek 
Yavuz & Ünal, 2020). 

Chloroquine is anti-malaria drugs which are 
mostly used as the immunomodulatory effect 
meanwhile hydroxychloroquine based on the 
past study mentioned that can treat SARS 
plague. It is proofed that medicine has an 
activity of anti-SARS-CoV by in vitro. But until 
recent days, there is no clinical proof that shows 
if hydroxychloroquine can treat SARS-CoV-2 
(Yao et al., 2020). On the other way, there are 
some studies that stated that chloroquine has 
cytotoxic concentration 50% (CC50). It proofed 
that the chloroquine activity is very selective in 
fighting virus duplication from the host’s cell 
(Liu et al., 2020).

By in vitro, chloroquine and hydroxychloroquine 
4-aminoquinolin are a low base that increases 
the endosomal pH of the host’s intracellular 
organelle that can inhibit autophagosome-
lysosome fusion and non-activated the enzyme 
needed by the virus to duplicate. The role 
of COVID-19 can affect the glocalization of 
angiotensin-converting enzyme-2 (A2) so it 
comes to the result that can inhibit SARS-
CoV-2. More than 100 patients showed that 
phosphate chloroquine is more effective in 
inhibiting exacerbation (Ferner & Aronson, 
2020).

Besides, the chloroquine has a function in 
modulating the immune system activity that 
synergistically increases the antivirus effect 
by in vitro. It proofed that by in vitro, the 
chloroquine is very effective in controlling 
COVID-19 infection. There is some proof that 
has been conducted in China for the COVID-19 
patient who consumes chloroquine orally that 
is distributed to lungs and all over the body and 
have evidence of clinical achievement (EC50) 
6,90 μM in Vero E6 that is gained by patient’s 
plasm of rheumatoid arthritis in the dose of 
drugs 500 mg (Wang et al., 2020).

Based on the National Health Commission of 
the PRC study result, the chloroquine is used 
back as the emergency therapy of COVID-19 
treatment. There are 82 patients who are 
screened COVID-19 test and 22 of them 
showed positive criteria of SARS-CoV-2 after 
conducted the RT-PCR test. the confirmed 
22 patients are mixed into two first groups 
10 people treated by using chloroquine 500 
mg per oral two twice a day, including the 
3 patients of severe level and 7 patients of 
moderate level. Next, in the second group of 12 
people treated by lopinavir/ ritonavir 400/100 
mg per day for 10 days, including 5 patients of 
severe level and 7 patients of moderate level. 
The level of effectiveness in the chloroquine 
group showed that 1 people is negative after 
2 days of treatment. It shows that chloroquine 
experienced earlier development
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treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
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INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	
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showed that 1 people is negative after 2 days of treatment. It shows that chloroquine 

experienced earlier development from lopinavir/ritonavir treatment, and having an 

improvement on day 13 that accumulated as a patient with chloroquine treatment 

showed a negative result. Based on the clinical study, the 10 of 12 patients who 

have lopinavir/ritonavir therapy by virology, the chloroquine group showed RT-

PCR negative on day 7, 10, and 14 in compare to lopinavir/ritonavir that showed 

RT-PCR negative on day 14. On the 9th day, 60% of the patients of chloroquine 

group showed the CT scan of Lungs image normal instead of the lopinavir/ritonavir 

at 25%. In the day 14 based on the CT test result, the pulmonary improvement 

increased twice rather than chloroquine group (Rate Ratio 2.21). This proved that 

the chloroquine treatment has better effectiveness in COVID-19 in stopping the 

virus duplication and repairing the pulmonary function faster (Huang et al., 2020). 

 

Table 2. Clinical study of hydroxychloroquine in COVID-19 patient 

 Researcher Patient Group 
Control Treatment Duration Improvement 

Percentage 

1. Gautret et 
al 

20 
patients 

16 
patients 

Hydroxychloroquine 
200 mg/8 hour or 
azithromycin 500 

mg/first day and 250 
mg/2-5 days after 

10 days  
17% 

2. Gautret et 
al 

80 
patients 

with 
Inclusive 
criteria 

and 
exclusive 
69 out of 

75 

NO 

Hydroxychloroquine 
200 mg/8 hour and 
azithromycin 500 

mg/first day and 250 
mg/2-5 days after 

10 days 93% 
 

3. Chen et al 30 
patients 

15 
patients 

Hydroxychloroquine 
200 mg/12 hour 7 days 86,7%  

4. Chen et al 62 
patients 

31 
patients 

Hydroxychloroquine 
200 mg/12 hour 5 days 80,6% 
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5. Molina et 
al 

11 
patients 

 
NO 

Hydroxychloroquine 
200 mg/8 hour and 
azithromycin 500 

mg/first day and 250 
mg/2-5 days after 

10 days 57,1% 

  

The given clinical data of hydroxychloroquine in the first study is from 

Philippe Gautret by using 20 participants that consumed hydroxychloroquine and 6 

of them also consumed azithromycin. About 16 patients are controlled under the 

short analytical observation for 6 days showed results in the intervention and 

control groups. 17% of patients did not show any symptoms and only 22% of them 

has pneumonia. The second study, even though it showed a bigger result but did not 

have a control group. Besides, inclusive and exclusive criteria showed that 69 of 75 

patients or about 92% had a similar clinical result with the patient that had no 

COVID-19 treatment. The combination of hydroxychloroquine and azithromycin 

showed a decrease in the viral load of 83% and 93% tested with a negative result in 

day 7 and 8. Jun Chen’s study of 30 patients found that there is no significant 

difference in the nasopharynx virus test on day 7 with local treatment standards. 

The second test of Zhaowei Chen in 62 patients of hydroxychloroquine treatment 

showed a clinical recovery in a short period of time such as temperature and cough. 

The last study in 11 patients showed the SARS-CoV-2 persistence in nasopharynx 

swab from 8 out of 10 patients that received hydroxychloroquine treatment 

(Taccone et al., 2020).  

The Gautret et al. study result stated that China experts used chloroquine 

and hydroxychloroquine in giving COVID-19 patient clinical treatment. It is 

because the role of chloroquine and hydroxychloroquine towards the growth of 

SARS-CoV-2 is by in vitro, showed a result that chloroquine has a significant effect 

in inhibiting the virus duplication or even the clinical matters. Moreover, in 

chloroquine treatment mentioned, the experts suggested that the patients diagnosed 

as pneumonia COVID-19 in the degree of mild, moderate, and severe without 

contradiction to chloroquine can be treated with the dose 2x500 mg for 10 days 

(Gautret et al., 2020). 

           The chloroquine and hydroxychloroquine have as similarity in increasing 

intracellular acid organelles pH such as endosome or lysosome fusion mechanism 
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the virus to duplicate. The role of COVID-19 can affect the glocalization of 

angiotensin-converting enzyme-2 (A2) so it comes to the result that can inhibit 

SARS-CoV-2. More than 100 patients showed that phosphate chloroquine is more 

effective in inhibiting exacerbation (Ferner & Aronson, 2020). 

Besides, the chloroquine has a function in modulating the immune system 

activity that synergistically increases the antivirus effect by in vitro. It proofed that 

by in vitro, the chloroquine is very effective in controlling COVID-19 infection. 

There is some proof that has been conducted in China for the COVID-19 patient 

who consumes chloroquine orally that is distributed to lungs and all over the body 

and have evidence of clinical achievement (EC50) 6,90 μM in Vero E6 that is 

gained by patient’s plasm of rheumatoid arthritis in the dose of drugs 500 mg (Wang 

et al., 2020). 

 

Table 1. Clinical study of chloroquine in COVID-19 patient 

82 
patient 
(n=22) 

Patient Clinical 
Status Treatment Duration Percentage 

1. 10 
patients 

3 severe 
7 moderate 

Chloroquine 
2x500 mg/day per 

oral 
14 days 

60 % 
pulmonary 

improvement 

2. 
 

12 
patients 

5 severe 
7 moderate 

Lopinavir/ritonavir 
400/100 mg/day 10 days 

25 % 
pulmonary 

improvement 

           

 Based on the National Health Commission of the PRC study result, the 

chloroquine is used back as the emergency therapy of COVID-19 treatment. There 

are 82 patients who are screened COVID-19 test and 22 of them showed positive 

criteria of SARS-CoV-2 after conducted the RT-PCR test. the confirmed 22 patients 

are mixed into two first groups 10 people treated by using chloroquine 500 mg per 

oral two twice a day, including the 3 patients of severe level and 7 patients of 

moderate level. Next, in the second group of 12 people treated by lopinavir/ 

ritonavir 400/100 mg per day for 10 days, including 5 patients of severe level and 

7 patients of moderate level. The level of effectiveness in the chloroquine group 
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 

http://journal.um-surabaya.ac.id/index.php/qanunmedika

1PB

Case Report
Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	

Keywords:

Diabetes insipidus, brain injury, 
hypernatremia, desmopressin, ICU

Correspondence: 
yud180987@yahoo.com

ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	

from lopinavir/ritonavir treatment, and having 
an improvement on day 13 that accumulated as 
a patient with chloroquine treatment showed a 
negative result. Based on the clinical study, the 
10 of 12 patients who have lopinavir/ritonavir 
therapy by virology, the chloroquine group 
showed RT-PCR negative on day 7, 10, and 14 
in compare to lopinavir/ritonavir that showed 
RT-PCR negative on day 14. On the 9th day, 
60% of the patients of chloroquine group 
showed the CT scan of Lungs image normal 
instead of the lopinavir/ritonavir at 25%. In 
the day 14 based on the CT test result, the 
pulmonary improvement increased twice rather 
than chloroquine group (Rate Ratio 2.21). This 
proved that the chloroquine treatment has better 
effectiveness in COVID-19 in stopping the 
virus duplication and repairing the pulmonary 
function faster (Huang et al., 2020). 

The given clinical data of hydroxychloroquine 
in the first study is from Philippe Gautret 
by using 20 participants that consumed 
hydroxychloroquine and 6 of them also 
consumed azithromycin. About 16 patients are 
controlled under the short analytical observation 
for 6 days showed results in the intervention 
and control groups. 17% of patients did not 
show any symptoms and only 22% of them has 
pneumonia. The second study, even though it 
showed a bigger result but did not have a control 
group. Besides, inclusive and exclusive criteria 
showed that 69 of 75 patients or about 92% had 
a similar clinical result with the patient that had 
no COVID-19 treatment. The combination of 
hydroxychloroquine and azithromycin showed 
a decrease in the viral load of 83% and 93% 
tested with a negative result in day 7 and 8. Jun 
Chen’s study of 30 patients found that there is no 
significant difference in the nasopharynx virus 
test on day 7 with local treatment standards. 
The second test of Zhaowei Chen in 62 patients 
of hydroxychloroquine treatment showed a 
clinical recovery in a short period of time such 
as temperature and cough. The last study in 11 

patients showed the SARS-CoV-2 persistence 
in nasopharynx swab from 8 out of 10 patients 
that received hydroxychloroquine treatment 
(Taccone et al., 2020). 

The Gautret et al. study result stated 
that China experts used chloroquine and 
hydroxychloroquine in giving COVID-19 
patient clinical treatment. It is because the 
role of chloroquine and hydroxychloroquine 
towards the growth of SARS-CoV-2 is by 
in vitro, showed a result that chloroquine 
has a significant effect in inhibiting the virus 
duplication or even the clinical matters. 
Moreover, in chloroquine treatment mentioned, 
the experts suggested that the patients diagnosed 
as pneumonia COVID-19 in the degree of mild, 
moderate, and severe without contradiction to 
chloroquine can be treated with the dose 2x500 
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	

et al., mentioned that chloroquine is stronger 
that hydroxychloroquine in waiting for the 
virus duplication based on the E6 Vero test in 
African green monkey’s kidney and resulted in 
CC50 of chloroquine and hydroxychloroquine 
is 273.20 μM and 249.50 μM.  But, both of 
them are known can inhibit the SARS-CoV-2 
virus duplication (Pastick et al., 2020).

CONCLUSION
The Coronavirus is one of the diseases in 
which its infection spread is very fast which is 
through the respiratory tract so that it can cause 
a syndrome of symptoms acute breathing. The 
genome similarity between SARS-CoV-2 
and SARS-CoV becomes strong proof that 
SARS-CoV-2 comes from the bats. By in 
vitro, chloroquine and hydroxychloroquine 
from 4-aminoquinolin is very effective in 
controlling the COVID-19 infection that has 
a function in inhibiting enzyme needed by the 
virus to duplicate themselves. The chloroquine 
treatment can be given to the patient who is 
diagnosed as pneumonia COVID-19 in the 
degree of mild, moderate, and severe without 
any contraindication towards chloroquine 
dose is 3x200 mg in 10 days but the treatment 
can be varied from 5 to 20 days based on 
the clinical degree especially in respiratory 
disorder.
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera otak berat traumatis adalah cedera fatal, dengan tingkat kematian hingga 50%. Sekitar 1,5 
juta orang mengalami cedera otak berat di Amerika Serikat. Terdapat lebih dari 50.000 kematian 
dan 500.000 insiden gangguan neurologis permanen. Sekitar 85% kematian terjadi dalam 2 minggu 
pertama setelah cedera. Salah satu komplikasi dari cedera otak yang parah adalah diabetes insipidus. 
Tidak ada data pasti tentang kejadian diabetes insipidus pada pasien dengan cedera otak traumatis 
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berat	di	Indonesia	sejauh	ini.	Pada	laporan	kasus	ini,	seorang	pria,	45	tahun,	dibawa	ke	Instalasi	
Rawat	Darurat	(IRD)	setelah	mengalami	kecelakaan	lalu	lintas	12	jam	sebelum	dirawat	di	rumah	
sakit.	Setelah	operasi,	 tanda-tanda	diabetes	 insipidus	ditandai	dengan	adanya	poliuria	produksi	
urin	300cc	/	jam	dan	hipernatremia	149	mmol	/	L,	meskipun	segera	diberikan	desmopresin,	kondis	
klinis	dan	hemodinamik	pasien	tidak	menunjukkan	perbaikan.	Pasien	meninggal	pada	hari	kelima	
perawatan	 di	 Unit	 Perawatan	 Intensif	 (ICU).	 Perawatan	 utama	 untuk	 diabetes	 insipidus	 pada	
cedera	otak	berat	traumatis	adalah	rehidrasi	dan	pemberian	desmopresin	yang	adekuat.	Koreksi	
hipovolemik,	 poliurik,	 dan	 hipernatremia	 yang	 adekuat	 adalah	 kunci	 keberhasilan	 pengobatan	
diabetes	 insipidus.	Diabetes	 insipidus	 dalam	 kasus	 cedera	 otak	membutuhkan	 perawatan	 yang	
rumit.	Karena	itu,	jika	ditangani	dengan	tidak	tepat,	bisa	menyebabkan	kematian.	

Kata kunci  : Diabetes insipidus, cedera otak, hipernatremia, desmopressin, ICU
Correspondence : yud180987@yahoo.com

INTRODUCTION
Traumatic brain injury is a fatal injury, with 
a	 mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	
million	 people	 with	 severe	 brain	 injury	 in	
the	 United	 States	 have	 more	 than	 50,000	
deaths	 and	 500,000	 permanent	 neurological	
sequelae	 (Agha	 and	 Thompson,	 2006).	
Approximately	85%	of	mortality	occurs	in	the	
first	2	weeks	after	 the	 injury,	which	exhibits	
the	initial	impact	of	systemic	hypotension	and	
intracranial	 hypertension	 (Benvenga	 et	 al.,	
2000).
One	of	the	complications	of	a	severe	brain	injury	
is	 diabetes	 insipidus.	 (Agha	 and	Thompson,	
2006;	Hannon	et	al.,	2012).	Diabetes	insipidus	
is	a	disease	caused	by	 the	 lower	production,	
secretion, and function of Anti Diuretic 
Hormone	 (ADH).	 Kidney	 abnormalities	
were	 marked	 by	 the	 unresponsiveness	 of	
physiological	 ADH	 stimulation,	 which	 is	
characterized	by	excessive	thirst	(polydipsia)	
and	large	amounts	of	urine	(polyuria).	There	is	
no	definitive	data	on	the	incidence	of	diabetes	
insipidus	in	patients	with	severe	brain	injury	
in Indonesia so far.
Diabetes	 insipidus	 in	 cases	 of	 brain	 injury	
requires	 complicated	 treatment.	 Diabetes	
insipidus	 can	 lead	 to	 death	 when	 handled	
improperly.	 Therefore,	 the	 authors	 are	
interested in discussing the management of 

CASE REPORT

A	45-year-old	man	was	taken	to	the	Emergency	
Hospital	(IRD)	Dr.	Soetomo	after	a	motorcycle	
traffic	 accident	 12	 hours	 before	 being	
hospitalized.	The	patient	 is	 unconscious	 since	
the accident occurred. First aid was given in the 
previous	health	facility;	RSUD	Tuban,	thus	the	
patient	was	referred	to	IRD	Dr.	Soetomo.
The	 patient	 has	 attached	 a	 collar	 brace	 at	 the	
arrival in resuscitation room of Dr. RSUD 
Soetomo.	 Responding	 to	 pain,	 with	 the	
examination	 of	 anisocoria	 round	 pupils	 4/3	
mm,	 both	 eye	 light	 reflexes	 were	 decreased.	
Spontaneous	 breathing	 30	 times	 per	 minute	
presented	 with	 an	 additional	 gurgling	 breath	
with	oxygen	saturation	of	92%	using	an	oxygen	
mask	 of	 5	 liters	 per	 minute.	 Blood	 pressure	
110/75	mmHg	(MAP	86),	pulse	120	times	per	
minute.	 Tip	 of	 the	 extremity	were	warm,	 dry	
and	red	with	an	examination	of	capillary	refill	
time	 <2	 seconds.	 The	 right	 parietooccipital	
hematoma	 was	 found.	 The	 patient	 was	
immediately suctioned and oxygenated with 
Jackson	Reese	10	liters	per	minute,	a	two-lane	
intravenous	 line	 was	 attached	 and	 30°	 head-
up	 position.	 The	 patient	 was	 prepared	 to	 be	
intubated	 using	 ETT	No.7	 and	 the	 lip	 border	
was 21cm. The ventilator used PCV mode with 
RR	16,	PC	15,	trigger	2,	I:	E	1:	2,	FiO2	50%.	

Cov-2 infection (COVID-19): A role for 
iron homeostasis? Pharmacological 
Research, 158(April), 104904. https://doi.
org/10.1016/j.phrs.2020.104904

Rothan, H. A., & Byrareddy, S. N. (2020). 
The epidemiology and pathogenesis 
of coronavirus disease (COVID-19) 
outbreak. Journal of Autoimmunity, 
109(February), 102433. https://doi.
org/10.1016/j.jaut.2020.102433

Sun, P., Lu, X., Xu, C., Sun, W., & Pan, B. 
(2020). Understanding of COVID-19 
based on current evidence. Journal 
of Medical Virology, 0–1. https://doi.
org/10.1002/jmv.25722

Sahraei, Z., Shabani, M., Shokouhi, S., & Saffaei, 
A. (2020). Aminoquinolines against 
coronavirus disease 2019 (COVID-19): 
chloroquine or hydroxychloroquine. 
International Journal of Antimicrobial 
Agents, 55(4), 105945. https://doi.
org/10.1016/j.ijantimicag.2020.105945

Sinha N, Balayla G. (2020). Hydroxychloroquine 
and covid-19. Postgrad Med J [Internet]. 
2020;1–6. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/32295814

Şimşek Yavuz, S., & Ünal, S. (2020). Antiviral 
treatment of covid-19. Turkish Journal 
of Medical Sciences, 50(SI-1), 611–619. 
https://doi.org/10.3906/sag-2004-145

Singh, A. K., Singh, A., Shaikh, A., Singh, R., 
& Misra, A. (2020). Chloroquine and 
hydroxychloroquine in the treatment of 
COVID-19 with or without diabetes: A 
systematic search and a narrative review 
with a special reference to India and 
other developing countries. Diabetes and 
Metabolic Syndrome: Clinical Research 
and Reviews, 14(3), 241–246. https://doi.
org/10.1016/j.dsx.2020.03.011

Taccone, F. S., Gorham, J., & Vincent, J. 
L. (2020). Hydroxychloroquine in the 

management of critically ill patients with 
COVID-19: the need for an evidence base. 
The Lancet Respiratory Medicine, c(20), 
3–5. https://doi.org/10.1016/S2213-
2600(20)30172-7

Touret, F., & de Lamballerie, X. (2020). Of 
chloroquine and COVID-19. Antiviral 
Research, 177(February), 104762. https://
doi.org/10.1016/j.antiviral.2020.104762

Vincent, M. J., Bergeron, E., Benjannet, S., 
Erickson, B. R., Rollin, P. E., Ksiazek, T. 
G., et al. (2005). Chloroquine is a potent 
inhibitor of SARS coronavirus infection 
and spread. Virology Journal, 2, 1–10. 
https://doi.org/10.1186/1743-422X-2-69

Wang, M., Cao, R., Zhang, L., Yang, X., Liu, 
J., Xu, M., et al. (2020). Remdesivir and 
chloroquine effectively inhibit the recently 
emerged novel coronavirus (2019-nCoV) 
in vitro. Cell Research, 30(3), 269–271. 
https://doi.org/10.1038/s41422-020-
0282-0

World Health Organization. Statement on 
the second meeting of the International 
Health Regulations (2005) Emergency 
Committee regarding the outbreak of novel 
coronavirus (2019-nCoV). 2020. At https://
www.who.int/news-room/detail/30-01-
2020-statement-onthe-second-meeting-
of-the-international-health-regulations-
(2005)-emergencycommittee-regarding-
the-outbreak-of-novel-coronavirus-
(2019-ncov) . Published January 31, 2020. 
9.

World Health Organization. WHO Director-
General’s remarks at the media   briefing 
on 2019-nCoV on February 11 2020. 2020. 
at https://www.who.int/dg/speeches/
detail/whodirector-general-s-remarks-at-
the-media-briefing-on-2019-ncov-on-11-
february-2020.Published February 11, 
2020. 10.



163162

QANUN MEDIKA Vol 4       No 2    JULY 2020 QANUN MEDIKA Vol 4       No 2   JULY 2020 QANUN MEDIKA VOL 4   no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL 4  No 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

QANUN MEDIKA VOL.4 .l no 1   Mei 2019

QANUN MEDIKA 
JURNAL KEDOKTERAN FKUM SURABAYA

Case Report

Diabetes insipidus in patiens with traumatic severe brain injury
Yudha Adi Prabowo1, Prananda Surya Airlangga2
1) Resident of Anesthesiology and Intensive Care of RSUD Dr. Soetomo, Medical Faculty of  

Airlangga University.
2)	Staff	Departement	of	Anesthesiology	and	Reanimation	of	RSUD	Dr.	Soetomo,	Medical	Fac-

ulty of  Airlangga University.

A R T I C L E   I N F O

Submitted : Januari 2019
Accepted : February 2019
Published : Mei 2019

ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
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traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
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of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
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traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRACT
Traumatic severe brain injury is a fatal injury, with a 
mortality	 rate	 of	 up	 to	 50%.	 About	 1.5	 million	 people	
experience	severe	brain	 injury	 in	 the	United	States.	There	
are	 more	 than	 50,000	 deaths	 and	 500,000	 incidents	 of	
permanent	neurological	 sequelae.	About	85%	of	mortality	
occurs	in	the	first	2	weeks	after	the	injury.	One	complication	
of	a	severe	brain	injury	is	diabetes	insipidus.	There	are	no	
definitive	 data	 on	 the	 incidence	 of	 diabetes	 insipidus	 in	
patients	 with	 traumatic	 severe	 brain	 injury	 of	 Indonesia	
so	far.	In	this	case	report,	a	male,	45	years	old,	was	taken	
to	 the	 Emergency	 Installation	 (IRD)	 after	 experiencing	 a	
traffic	 accident	 12	 hours	 before	 being	 hospitalized.	After	
surgery,	 the	 signs	 of	 diabetes	 insipidus	 was	 presented	 by	
polyuria	of	300cc	 /	hour	urine	production	and	149mmol	 /	
L	hypernatremia,	although	the	immediate	administration	of	
desmopressin,	 the	patients	 clinical	 and	hemodynamic	was	
not	shown	any	improvements.	The	patient	passed	away	in	the	
days	five	of	treatment	in	the	Intensive	Care	Unit	(ICU).	The	
main	 treatments	 for	diabetes	 insipidus	 in	 traumatic	 severe	
brain	 injury	 are	 adequate	 rehydration	 and	 administration	
of	 desmopressin.	 Adequate	 hypovolemic,	 polyuric	 and	
hypernatremia	 corrections	 are	 the	 keys	 to	 the	 successful	
treatment	of	diabetes	insipidus.	Diabetes	insipidus	in	cases	
of	 brain	 injury	 requires	 complicated	 treatment.	Therefore,	
in	the	case	of	being	handled	improperly,	it	can	bring	death.	
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ABSTRAK

Cedera	otak	berat	traumatis	adalah	cedera	fatal,	dengan	tingkat	kematian	hingga	50%.	Sekitar	1,5	
juta	orang	mengalami	cedera	otak	berat	di	Amerika	Serikat.	Terdapat	lebih	dari	50.000	kematian	
dan	500.000	insiden	gangguan	neurologis	permanen.	Sekitar	85%	kematian	terjadi	dalam	2	minggu	
pertama	setelah	cedera.	Salah	satu	komplikasi	dari	cedera	otak	yang	parah	adalah	diabetes	insipidus.	
Tidak	ada	data	pasti	tentang	kejadian	diabetes	insipidus	pada	pasien	dengan	cedera	otak	traumatis	
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