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សារណាែដលបានចុះផ្សាយក្នុងទស្សនាវដ្តីេយីងខ្រតូវបានសរេសរជាភាសាេផ្សងៗ េហតុដូេច្នះ

ក្នុងករណីមានការ្រសពិច្រសពិលេទៅេលីពាក្យឬភាសាណាមួយ េយីងសូមផ្តលអាទិភាពេទៅដល់

អត្ថន័យៃន្របេយាគែដលជាភាសាអង់េគ្លស ។

Welcome Letter

Remark by 
Dr. Lim Vadhana

President of the Cambodian Association of Nephrology,

At the 1st Annual Conference of the Cambodian Association of Nephrology,

26 November 2016, Phnom Penh, Cambodia

Good Morning 
- His Excellency Prof. KHOUN Pichit, advisor to Ministry of Health,
- Professor Toru Hyodo, Secretary General of the NGO Ubiquitous Blood Purifi cation International, 
Yokohama, Japan, 
- Professors, Doctors,
- Ladies and Gentlemen,
Let me fi rst extend my very warm welcome to all of you present here to attend the First Annual Conference 
of the Cambodian Association of Nephrology in Phnom Penh, Cambodia. Today I am very pleased to 
be a Chair of this conference. 
In this meaningful occasion, I would like to highlight the history of the Cambodian Association of 
Nephrology before we start this conference. Cambodian Association of Nephrology was established 
2016 which signed by Ministry of Interior. This Association was created on the purpose of promoting the 
health of kidney, connecting the network between the doctors, professors, experts who are specialist on 
Nephrology and Dialysis both national and international, and creating the forum to discuss as well as to 
share their professional experiences in the effective management on the treatment Kidney Diseases.
Taking this opportunity, on behalf of Cambodian Association of Nephrology,  I also would like to thank 
Professor Toru Hyodo who always helps and supports Cambodian Association of Nephrology and Roche 
Company for sponsoring this Association and the Conference.
I call for the conference to be start.
Thanks.

សមូេគារពឯកឧត្តមសា្រសា្ត ចារ្យ ឃនួ ពជិតិ ទ្របកឹ្សា្រកសងួសខាភិបាល េលាកសា្រសា្ត ចារ្យ Toru Hyodo 

អគ្គេលខាធិការៃន NGO Ubiquitous Blood Purification Internationalទ្រកងុYokohama ្របេទសជប៉នុ 

េលាកសា្រស្តចារ្យ េវជ្ជបណ្ឌ តិ េលាក េលាក្រសី អ្នកនាង កញា្ញ  ែដលមានវត្តមានេនៅក្នងុសន្នសិទី្របចាឆា្នំ ៃនសមាគម

្រគេូពទ្យត្រមងេ់នាមកម្ពជាេលកីទី១ េនៅទ្រកងុភ្នេំពញ ្របេទសកម្ពជា។ ៃថ្ងេនះ ខមានកិត្តយិសែដលបាន្របធានៃនសន្នសិទីេនះ។

េនៅក្នងុឱកាសដវ៏េិសសវសាលេនះ ខមានកិត្តយិសក្នងុការេរៀបរាបអ់ពំី្របវត្តៃិនសមាគម្រគូេពទ្យត្រមងេ់នាមកម្ពជា។ សមាគមេនះ 

្រតវូបានបេង្កតីេឡីងក្នងុឆា្នំ ២០១៦ េដាយមានការចះុហត្ថេលខាេដាយ្រកសងួមហាៃផ្ទ។ សមាគមេនះ បេង្កតីេឡីងក្នងុេគាលបណំង 

ព្រងងឹសខុភាពត្រមង់េនាម ការបេង្កតីទនាក់ទនំងរវាង្រគេូពទ្យ សា្រសា្ត ចារ្យ អ្នកជំនាញេនៅក្នងុែផ្នកត្រមង់េនាម និងលាងឈាម 

ទាងថា្ន ក់ជាតិ និងអន្តរជាតិ ក៏ដូចជាការផា្ល សប់្តរូគា្ន នូវបទពិេសាធន៍ជំនាញេដមី្ប្រគប់្រគងការព្យាបាល្របកបេដាយ្របសទិ្ធភាពេលី

ជម្ងតឺ្រមងេ់នាម។

េឆ្លៀតក្នងុឱកាសេនះផងែដរ តាងនាមឲ្យសមាគម្រគេូពទ្យត្រមងេ់នាមកម្ពជា ខសមូែថ្លងអណំរគណុយាង្រជាលេ្រជៅ ចំេពាះការជួ

យឧបត្ថម្ភគា្រទរបសេ់លាកសា្រសា្ត ចារ្យ Toru Hyodo ក៏ដូចជាការឧបត្ថម្ភរបស្រកមុហ៊នុRoche ែដលបានជួយគា្រទដលស់មាគម 

និងសន្នសិទីេនះ។

ខសមូ្របកាសេបកីសន្នសិទីេនះជាផ្លវូការ។

សមូអរគណុ
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Welcome Letter

Remark by 
Dr. Lim Vadhana

President of the Cambodian Association of Nephrology,

At the 1st Annual Conference of the Cambodian Association of Nephrology,

26 November 2016, Phnom Penh, Cambodia

Good Morning 
- His Excellency Prof. KHOUN Pichit, advisor to Ministry of Health,
- Professor Toru Hyodo
Yokohama, Japan, 
- Professors, Doctors,
- Ladies and Gentlemen,

the First Annual Conference 
of the Cambodian Association of Nephrology
be a Chair of this conference. 

Cambodian Association of 
Nephrology before we start this conference. Cambodian Association of Nephrology was established 

health of kidney, connecting the network between the doctors, professors, experts who are specialist on 
Nephrology and Dialysis both national and international, and creating the forum to discuss as well as to 
share their professional experiences in the effective management on the treatment Kidney Diseases.
Taking this opportunity, on behalf of Cambodian Association of Nephrology
Professor Toru Hyodo who always helps and supports Cambodian Association of Nephrology and Roche 

Thanks.

 Toru Hyodo
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The first annual conference of
Cambodian Association of Nephrology 

2016 Preliminary Program

9:00-9:30 Registration & Welcome

9:30-9:40 Opening Speech by Dr.Lim Vadhana, Chairman

9:40-10:10 Management of CKD in Cambodia
 Presented by : Lim Sochun, M.D. 

10:10-10:40  Easy and Precise Detection of Glomerular and Non-Glomerular Hematuria 
by the Automated Urinary Flowcytometer : History of Development of the 
World-Wide Available Criteria

 Presented by : Toru Hyodo, M.D. and Ph.D. 
  
10:40-11:10 Dialysis Patients in Cambodia
 Presented by : Sovann Kanitha, M.D.
 
11:10-11:40 Importance of engineering in Dialysis Therapy
 Presented by : Kenichi Kokubo, Ph.D., Associate Professor

11:40-12:00  Recormon provides Better Hb Correction and Safety Profi le for all CKD 
Patients

 Presented by : Ph. Sean Mengorn

12:00-12:30 Question & Answer

12:30-12:40 Conclusion and Closing Ceremony by Dr.Lim Vadhana 

12:40-14:00 Lunch at Restaurant, Sokha Phnom Penh Hotel

Date : November 26, 2016 

Venu : ISokha Phnom Penh HotelSen Sok, Phnom Penh, Cambodia 

Management of Chronic kidney disease in Cambodia

LimSochun, M.D., internist and nephrologist

1) Calmette hospital, Cambodia (Medicine A and CHEA Sim Hemodialysis center) 
2) Lecturer of Nephrology, University of Health and Science, Cambodia
3) General secretary of Cambodian Association of Nephrology 

The chronic kidney disease (CKD) is caused by 
many diseases such as diabetes, hypertension, 
nephropathy and other diseases. Its prevalence in 
adult population varies from one country to 
another (10 to 20%). But this prevalence is still 
unknown in Cambodia.

There are 3 steps to manage CKD patients:
1-For normal kidney function, Education and 
prevention of chronic kidney disease play a very 
important role.
2- For CKD risk, we need to arrest the progression 
and to prevent the complications.
3-For the end stage of CKD, the essential is to 
prevent the complications and to discuss the renal 
replacement therapy with the patients 
(hemodialysis, peritoneal dialysis and transplan-
tation).

The goal of CKD management is:
-To slow down or to stop the progression of chronic 
renal failure.
-To maintain the optimal nutritional status.
-To prevent the complications.

To reach this goal, it is important to use nephro-
protective drugs and the medicine to ensure 
optimal blood pressure, adequate glycaemia, 
anemia and other complications of chronic kidney 
failure.

In my presentation it is useful to know the situation 
and the conditions of transferring patients to neph-
rologists or emergency hemodialysis in equipped 
hospitals in Cambodia.

So far, there are nine public and private hemo-
dialysis centers in Cambodia. These centers are 
located only in the capital and major provinces 
(Phnom Penh, Battambang and Siem Reap).

Abstracts
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Dialysis Patients in Cambodia

Sovann Kanitha, M.D., Nephrologist

1) Ward A of General Medicine and OPD service, Calmette Hospital, Cambodia
2) Chea Sim Dialysis Center, Cambodia
3) Lecturer of Nephrology, University of Health and Science, Cambodia

The kidneys are powerful chemical factories that 
perform many tasks such as removing waste 
products from the body, removing drugs from the 
body, produce active form of vitamin D, regulating 
the body’s fl uid, releasing hormone and also 
stimulating the production of red blood cells. Some 
people may failed or damaged their kidneys, which 
cannot carry out the function properly. This caused 
them an imbalance homeostasis. By this reason, 
they may need dialysis. Dialysis is the artifi cial 
process of cleaning waste (diffusion) and unwanted 
water (Ultrafi ltration) from the blood when the 
kidney can no longer do the job. We could not live 
if waste products were not removed from our 
kidney. People whose kidneys either do not work 
correctly or not at all experience an increase of 
waste in their blood. Without dialysis the amount 
of waste products in the blood would build up and 
eventually reach levels that would cause coma and 
death. 
There are two essential type of dialysis: 
hemodialysis and peritoneal dialysis. Hemodialysis 
is a technic of fi ltering waste products and 
unnecessary water from the blood by circulating 
the blood outside the body of the patient, where it 
fl ows through a machine that has special fi lter and 
goes back into the patient after fi ltering. This 
procedure takes around 3 to 4 hours per session. 
Peritoneal Dialysis is another fi ltering process 
where the patient have to place a soft plastic tube 
(Catheter) in their belly by surgery then a sterile 
cleansing fl uid is put into the belly through this 

catheter. The fl uid will leave the body through the 
catheter after the process is done.
The dialyzer was fi rst invented by a young Dutch 
Physician, Dr. Willem Kolff in 1943. At the time of 
its creation, Kolff’s goal was to help kidneys 
recover. By the way, his invention becomes one of 
the foremost life-saving developments in the 
history of modern medicine. This very helpful 
technic fi nally came to Cambodia in 1997 where it 
starts with 4 dialysis machines at Chea Sim 
Dialysis Center. At that time, Samdach Chea Sim 
was the one who constructed this center and 
donated the machines. It is a part of Calmette 
Hospital, one of the biggest hospital in Cambodia. 
There were approximately 10 patients who 
undergo the hemodialysis process there. In 2010, 
the center was fi rst renovation and was upgraded 
to 12 machines. The machines was last updated 
within 2011, from 12 to 26 machines. The center 
was divided into 2 rooms, where they placed 12 
machines in the fi rst room and others 14 machines 
in another room. The expansion of the center was 
because of the increasing amount of patients, when 
there were 3 sessions per day because they did not 
have enough machines. In 2015, there were 191 
patients from every part of the country, 93 patients 
were female and another 98 patients were male, 
which most of them had CKD (Chronic Kidney 
Disease). In total, 11995 sessions of hemodialysis 
were served in 2015. Nowadays, there are only 2 
sessions per day including a duty Nephrologist at 
night time for emergency case.

Abstracts

There are so many milestones in this small 
beautiful country on collecting all the kidneys 
patients and giving them the right treatment. 
First of all, at Chea Sim Dialysis Center, where 
there are the most nephrologists of the whole 
country and still merely has 7 nephrologists with 
13 dialysis nurses nowadays. This is one of kidney 
health care problem that should be solved, when 
there are approximately 15 million people in the 
whole country and there are less than 10 
nephrologists. Secondly, most of Cambodian 
patients who undergo the hemodialysis have 
diffi culty of traveling from their provinces to the 
city where they have to spend their accommodation 
fees and also hospital fees. Each patient might 
have to come twice per week, depending on theirs 
kidneys condition. Most patients failed to do the 
hemodialysis punctually, the reason is they have 
nothing left for their health budget. There is no 
sponsor for each session at the hospital.  In 2013, it 
was the start of “Peritoneal Dialysis” in Cambodia, 
however it was a pilot project which was sponsored 
by the International Society of Nephrology (ISN). 
It was done at Calmette Hospital. The project 
ended in 2015, which had 3 cases of Acute Kidney 
Disease (AKD). The result was very satisfy without 
any complications. These days, we are waiting for 
the chronic project. 
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ការកំណត់ Glomerular នងិ Non-Glomerular Hematuria ែដលងាយ្រសលួនងិច្បាសលាសេ់ដាយ Automated 
Urinary Flowcytometer: ្របវិត្តសា្រស្តៃនការអភវិឌ្ឍលក្ខខណ្ឌ វិនចិ្ឆយ័ដទ៏ូលទំូលាយជាលក្ខណៈសាកល 

េលាកសា្រសា្ត ចារ្យបណ្ឌ តិ Toru Hyodo, M.D. and Ph.D

1)  គ្លនីិកេអយយនី(Eijin) និង មន្ទរីេពទ្យនិងមជ្ឈមណ្ឌ លលាងឈាមឃូរាតា (Kurata), ទ្រកងុហុរាស្ស៊កា (Hiratsuka) ្របេទសជប៉នុ

2)  សាកលវទិ្យាលយ័ Kitasato ែផ្នកត្រមងេនាម Sagamihara, ្របេទសជប៉ុន

3)  អង្គការ NGO Ubiquitous Blood Purification International ទ្រកងុយ៉កូូហាមា ្របេទសជប៉ុន

េនៅក្នងុឆា្នំ  ១៩៧៩ េលាក Birch និង Fairly [1] 

បានរាយការណថា េកាសកាឈាម្រកហមែដលមានេនៅក្នងុទកឹេនាម 

(RBC) អាចបែម្លងេទៅជា glomerular និង non-glomerular 

េ្រកាមដណាក់កាល phase contrast microscope ។ 

ការសកិ្សាេ្រកាយៗមកក៏បានទទួលលទ្ធផលដូចែដលអ្នកទាងពីរបានរាយ

ការផងែដរ េហយីេគក៏បានសរេសរវាចលូេទៅក្នងុេសៀវេភៅដល៏្បេីឈា្ម ះ

ែដលមានេឈា្ម ះថា Campbell’s Urology and Smith’s General 

Urology។ ក៏ប៉ុែន្ត ការែបងែចក RBC ែដលមានេនៅក្នងុទកឹេនាម

េដាយេ្រប្របាស ់light microscope េនាះ គឺអាចែ្រប្របួលេទៅតាម 

Subjective visual assessment េដាយែភ្នករបសម់នុស្ស, 

ត្រមវូេអាយមានជំនាញច្បាសលាស,់ ម្យាងវញិេទៀត 

វាអាចមានភាពខុសគា្ន េទៅតាមអ្នកពិេសាធន៍នីមួយៗ ក៏ដូចជា 

ទាមទារេពលេវលាេ្រចីនផងែដរ ។ េដាយសារេហតេុនះេហយី េទាះ

បីរយៈេពល ២០ឆា្នំ កន្លងផុតេទៅេ្រកាយពការរាយការណដ៍ំបូងក៏េដាយ 

ក៏េគមិនទាន់េឃីញមានការែណនា ឬអនុវត្តជាផ្លវូការេនៅក្នងុែផ្នកេវជ្ជសា

្រស្តេនៅេឡីយេទ ។ កំឡុងឆា្នំ  ១៩៨០ និង ១៩៩០ គឺជាឆា្នំ ែដលវធិីសា

្រស្តក្នងុការែស្វងរកនូវ glomerular និង non-glomerular hematuria 

មានការេជឿនេលឿន េហយីការ្របកតួែបបអន្តរជាតិក៏្រតវូបានអនុវត្តផង

ែដរ។

េនៅក្នងុឆា្នំ  ១៩៩៥ automated urinary flow cytometer (UFCM) 

្រតវូបានអភវិឌ្ឍនថ្មី utilize flow cytometry និង 

វធិីសា្រស្តក្នងុការែស្វករក impedance method urinary particles 

េដាយមជ្ឍមណ្ឌ លត្រមងេនាមៃនសាកលវទិ្យាលយ័ឃតាសាតូ(Kitasato) 

និង ្រកមុ Sysmex ៃន្របេទសជប៉ុន ។ អ្នកេដីរតួដ៏សខាន់ក្នងុការ

្រសាវ្រជាវេនះគេឺលាកសា្រសា្ត ចារ្យបណ្ឌ តិ ថូរុ ហ្យដូូ Toru Hyodo, 

MD និង PhD ។ វធិីសា្រស្តេនាះ្រតវូបានេចញផ្សាយេនៅក្នងុ 

Nephron ក្នងុឆា្នំ  ១៩៩៩ [2] ចំែណកឯការេផ្ទៀងផា្ទ សភាពច្បាសលា

ស្រតវូបានេធ្វេីឡីយេដាយ្រកមុ្រសាវ្រជាវៃន្របេទសអរឺ៉បុ [3] េហយី 

UFCM ក៏្រតវូបានេគទទួលសា្គ លថាគឺជាមេធ្យាបាយក្នងុការេធ្វេីរាគវនិិច្ឆ័

យេផ្សងៗគា្ន ៃន hematuria ដ៏មានសារ្របេយាជន៍ផងែដរ ។ េគបាន

យកវាមកេ្រប្របាសក់្នងុការេធ្វេីតស្តពិនិត្យេដីម្បែីបងែចកភាពខុសគា្ន រវាង 

glomerular និង non-glomerular hematuria េដាយសារែតវាអា

ចេអាយេយងីេធ្វការពិនិត្យេមីលគរំជាេ្រចនីក្នងុរយៈេពលដខ៏្លេីហយីមនិទាម

ទារេអាយមានជនាញ និង ចំេនះដឹងពិេសសណាមយួេទ។

េនៅក្នងុឆា្នំ  ២០១៦ UFCM គឺជាមាសុនីែតមួយគតែ់ដលេគេ្របី្របាស់

ស្រមាបេ់ធ្វការពិនិត្យែដលបានេរៀបរាបខាងេលី ។ 

វាមាន្របជា្របយិភាពខា្លំ ង និង ្រតវូបានេគទទួលសា្គ លជ់ុំវញិពិភព

េលាក ។ ម៉ូែដលរបស ់UFCM មានដូចជា UF-100, UF-50, 

UF-1000i, and UF-500។ ្រគប់េសៀវេភៅេវជ្ជសា្រស្តែដលទាកទ់ង

េទៅនងឹែផ្នកត្រមងេនាម គឺសទុ្ធែតមានែណនាមាសុនីេនះទាងអស ់។ 

អ្នកនិពន្ធែដលបានអភវិឌ្ឍនវូវធិីសា្រស្តេនះ និងេធ្វការបក្រសាយអពំី្របវ

ត្តៃិនការ្រសាវ្រជាវអពំី hematuria ក៏ដូចជាែណនានវូដំេណរីការច្បាស់

លាសក់្នងុការអភវិឌ្ឍមាសុនី្របវត្តសា្រស្តេនះ ។

[ឯកសារេយាង]
1) Birch DF, Fairly KF: Haematuria: Glomerular or 
non-glomerular? Lancet 1979: ii: 845-846.
2) Hyodo T, Kumano K, Sakai T: Differential diagno-
sis between glomerular and nonglomerular hematuria by 
automated urinary flow cytometer. Nephron 1999: 82: 
312-323.
3) Apeland T, Mestad O, Hetland O: Assessment of 
hematuria: automated urine flowmetry vs microscopy. 

Nephrol Dial Transplant: 2001: 16: 1615-1619.

Easy and Precise Detection of Glomerular and Non-Glomerular 
Hematuria by the Automated Urinary Flowcytometer : History of 
Development of the World-Wide Available Criteria

Toru Hyodo, M.D. and Ph.D.

1) Eijin Clinic and Kurata Hospital Dialysis Center, Hiratsuka, Japan
2) Dept.of Urol., Kitasato University, Sagamihara, Japan
3) NGO Ubiquitous Blood Purifi cation International, Yokohama, Japan

 In 1979, Birch and Fairly [1] reported that urinary 
red blood cells (RBC) could be morphologically 
divided into glomerular and non-glomerular in 
origin under a phase contrast microscope. Their 
results were later by many studies and also 
introduced into famous textbooks as Campbell’s 
Urology and Smith’s General Urology. However 
classifi cation of urinary RBC under a light 
microscope depends on subjective visual 
assessment by human eyes, requires great skill, 
varies largely among different examiners and 
takes much time. For these reasons, it seemed to 
have not yet been introduced clinically and 
practically, although 20 years had passed after it 
was fi rst reported. The 1980’s and 1990’s were the 
years in which the objective and fast methods to 
detect glomerular and non-glomerular hematuria 
were desired and the international competitions 
were excited. 
In 1995, the automated urinary fl ow cytometer 
(UFCM) had been newly developed which utilize 
fl ow cytometry and an impedance method to detect 
urinary particles by Kitasato University Kidney 
Center & Sysmex Team in Japan. The main 
researcher in this project was Toru Hyodo, MD 
and PhD. The methodology was published on 
Nephron in 1999 [2]. And the precise verifi cation 
was performed by an European team [3] and 
UFCM was recognized to be useful as a means of 

routine differential diagnosis of hematuria, and at 
least it was promising as a screening test to 
differentiate between glomerular and non-
glomerular hematuria, because it can examine 
numerous samples within a short time and dose 
not necessitate any special skill and knowledge.
  In 2016, UFCM is the single machine to perform 
the above mentioned, popular and commercially 
available in all over the world. The series of UFCM 
have been named as UF-100, UF-50, UF-1000i, 
and UF-5000. Every textbook in nephrology and 
urology introduces this machine now in the world.
  The author who developed this methodology will 
present the history of hematuria research and 
introduce the precise process to develop this 
historical machine.

[Reference]
1) Birch DF, Fairly KF: Haematuria: Glomerular 
or non-glomerular? Lancet 1979: ii: 845-846.
2) Hyodo T, Kumano K, Sakai T: Differential 
diagnosis between glomerular and nonglomerular 
hematuria by automated urinary fl ow cytometer. 
Nephron 1999: 82: 312-323.
3) Apeland T, Mestad O, Hetland O: Assessment 
of hematuria: automated urine fl owmetry vs 
microscopy. Nephrol Dial Transplant: 2001: 16: 
1615-1619.

©2016 The Authers
Cambodian Journal of  Nephrology Vol.1, No.1, November 2016 7



©2016 The Authers
Cambodian Journal of  Nephrology Vol.1, No.1, November 2016

©2016 The Authers
Cambodian Journal of  Nephrology Vol.1, No.1, November 20168 9

AbstractsAbstracts

Importance of engineering in dialysis therapy

Kenichi Kokubo 1,2,3) 

1)  Department of Medical Engineering and Technology, Kitasato University School of Allied 
Health Sciences, 

2) Committee on International Affairs, Japanese Society for Technology of Blood Purifi cation, 
3) NGO Ubiquitous Blood Purifi cation International

W. J. Kolff saved a patient with acute renal failure 
in 1945 by performing hemodialysis. This was the 
fi rst instance in which a life was saved by hemodi-
alysis treatment. One of the reasons for this suc-
cess was that the required peripheral technologies 
had been developed, such as mass production of 
cellophane membranes (1930s) and heparin 
(1920s) had been developed as an anticoagulant. 
However, more importantly, doctors and engi-
neers collaboratively conducted research based on 
repeated experiments to determine the operating 
conditions and system confi guration. The fi rst 
home dialysis machine was also developed in 1965 
by collaboration between doctors and engineers. 
Subsequently, mass production of dialyzers and 
dialysis machines by manufacturing companies, 
with important contributions from the engineer-
ing fi eld, enabled us to treat many patients. 
The interdisciplinary fi eld between medicine and 
engineering was developed from such collabora-
tion between the fi elds of medicine and engineer-

ing in clinical settings. The Clinical Engineer (CE) 
was born in Japan as a practitioner in this fi eld to 
provide safe and reliable treatment for patients 
using medical devices and technologies. In current 
dialysis therapy in Japan, the Clinical Engineer 
plays an important role in determining the oper-
ating conditions and selecting the optimal dialyz-
er for individual patients, because the solute re-
moval effi ciency depends not only on the mass 
transfer effi ciency of the dialysis membrane, but 
also on operating conditions such as the blood fl ow 
rate and dialysate fl ow rate. The optimal prescrip-
tion should be determined from the viewpoints of 
both medicine and engineering. Furthermore, the 
dialysis equipment should work correctly in every 
treatment session. To this end, daily checking and 
periodical maintenance and inspection are essen-
tial. The importance of a technical perspective 
from an engineering point of view cannot be over-
emphasized in past, current, or future dialysis 
therapy.

សារៈសខានៃ់នវសិ្វករេពទ្យក្នងុការព្យាបាលេដាយការលាងឈាម

េលាកសា្រសា្ត ចារ្យ េខងអុជីី ខបូ៊ុកុ (Kenichi Kokubo)

1)  នាយកដា្ឋ នវិស្វកម្មេវជ្ជសា្រស្តនិងបេច្ចកវិទ្យាៃនសាកលវិទ្យាលយ័ឃតាសាតូ (Kitasato) សាលាសម្ពន័្ធមិត្តវទិ្យាសា្រស្តសខាភិបាល,

2)  គណៈកមា្ម ធិការកិច្ចការអន្ដរជាតិ, សង្គម របស្របេទសជប៉ុនស្រមាបប់េច្ចកវិទ្យា ក្នងុការបន្សទុ្ធឈាម,

3)  (អង្គការេ្រកៅរដា្ឋ ភបាល) បន្សទ្ធឈាម្រគប់ទកីែន្លងជាអន្ដរជាតិ

េលាក W.J.Kolff បានជួយជវីតិអ្នកជំងខឺចូត្រមងេនាមធ្ងន់ធ្ងរមួយេនៅឆា្នំ

1945េដាយការលាងឈាម ។ េនះជាេលកីដំបូងេហយី ែដលជីវតិមួយ

ែដល្រតវូបានជួយសេ្រងា្គ ះេដាយការព្យាបាលតាមរយៈការលាងឈាម ។ 

េហតផុលមួយក្នងុចំេណាមេហតុផលជាេ្រចនីស្រមាបភាពេជាគជ័យេនះ

្រតវូបានេគដឹងថា េដាយសារែតបេច្ចកវិទ្យាកុំព្យទូរ័មានការរីកចំេរនី 

ដូចជាផលតិកម្មៃនភា្ន ស cellophane (ឆា្នំ  1930) និង heparin 

(ឆា្នំ  1920) េដីម្បផីលតិេទៅជាថា្នំ ស្រមាបទ់ប់សា្ក ត់ការកកឈាម ។ 

ែតេទាះជាយាងណាក៏េដាយ កតា្ត ែដលសខាន់ជាងេគេនាះគេឺដាយសារែត 

េវជ្ជបណ្ឌ តិនិងវសិ្វករបានរួមសហការគា្ន េធ្វការ្រសាវ្រជាវ េដាយែផ្អកេលី

ការពិេសាធន៍ម្តងេហយីម្តងេទៀត េដីម្បកីំណតល់ក្ខខណ្ឌ ៃនការអនុវត្ត 

និងការកណំត្របព័ន្ធេផ្សងៗ របសមាសុនីស្រមាបេ់ធ្វការព្យាបាល ។ 

មាសុនីស្រមាបលាងឈាមេនៅផ្ទះ ្រតវូបានបេង្កតីេឡីងជាេលកីដំបូងផង

ែដរេនៅក្នងុឆា្នំ  1965 េដាយការសហការគា្ន រវាងេវជ្ជបណ្ឌ តិនិងវសិ្វករ។

បនា្ទ ប់មកេទៀត, ការផលតិជា្រទង្រទាយធៃំន dialyzers 

និងមាសុនីលាងឈាម េដាយ្រកមុហ៊នុផលិតេផ្សងៗ 

ជាមួយនងឹការរមួចំែណកយាងសខាន់ពីែផ្នកវិស្វកម្មេនះ អនុញា្ញ តឱ្យេយី

ងព្យាបាលអ្នកជំងបានជាេ្រចនីជាងមុនបែន្ថមេទៀត ។ 

ការចុះេធ្វកីម្មសកិ្សារវាងែផ្នកេវជ្ជសា្រស្តនិងវសិ្វកម្ម ្រតវូបានអភវិឌ្ឍេដា

យការសហ្របតបិត្តការគា្ន រវាងវសិយ័េវជ្ជសា្រស្តនិងវសិយ័វសិ្វកម្ម េនៅក្នងុ

េគាលបណំងជរំញុការព្យាបាលេអាយមានភាព្របេសរីជាងមនុ ។ 

វសិ្វករេវជ្ជសា្រស្ត (CE) បានេលចេឡីងេនៅ្របេទសជប៉នុក្នងុ

នាមជាអ្នកអនុវត្តេនៅក្នងុែផ្នកេនះេដីម្បផី្តលការព្យាបាលែដលមានសវុត្ថិ

ភាពនិងអាចេជឿទុកចិត្តបានដលអ់្នកជំងេឺដាយេ្របឧីបករណេ៍វជ្ជសា្រស្តនិ

ងបេច្ចកវិទ្យា។ នាេពលបច្ចបុ្បន្ន ការព្យាបាលេដាយការលាងឈាម

េនៅក្នងុ្របេទសជប៉នុ វសិ្វករេវជ្ជសា្រស្តេដីរតួនាទយាងសខាន់ ក្នងុការ

កំណតល់ក្ខខណ្ឌ ្របតិបត្តការនិងេ្រជសីេរសី dialyzer ែដលល្អ្របេសរីបំ

ផុតស្រមាបអ់្នកជំងមា្ន ក់ៗ ។ េនាះគេឺដាយសារែត ដំេណាះ្រសាយក្នងុ

ការយកេចញដ៏មាន្របសទិ្ធភាពមិនអា្រសយ័្រតមឹែត ្របសទិ្ធភាពៃនការ

េផ្ទរភា្ន សលាងឈាមធំេនះេទ ប៉ុែន្តេនៅេលលីក្ខខណ្ឌ ្របតិបត្ដការ ដូចជា

អ្រតាលហំរូឈាមនិងអ្រតាលហំរូៃន dialysate ផងែដរ ។ 

េវជ្ជបញា្ជ ែដលល្អបំផុត គួរែត្រតូវបានកំណតេ់ចញពីទស្សនៈទាងែផ្នកេវជ្ជ

សា្រស្តនិងវសិ្វកម្ម ។ េលសីពេីនះេទៀត ឧបករណលាងឈាមគួរែតមាន

ដំេណរីការយាង្រតមឹ្រតូវ្រគប់ការព្យាបាលទាងអស។់ ជាចុងេ្រកាយ 

ការ្រតតួពិនិត្យ និង ការែថទាជា្របចាគឺមានសារៈសខាន់ណាស ់។ 

េនៅក្នងុការព្យាបាលេដាយការលាងឈាម េយងីមិនអាចេមីលរលំងទស្សនៈ

វសិ្សយ័របសវ់សិ្វករេវជ្ជសា្រស្តបានេឡីយ េទាះបជាអតីតកាល បច្ចបុ្បន្ន 

ឬ អនាគតក៏េដាយ ។
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អត្ថនយ័ៃនការេកនីេឡងីទងំនច់េនា្ល ះេពលលាងឈាម ៖ ការេឡីងទងំន1់Kg េស្មនីងឹការទទួលទានជាតអិំបិ
ល្របែហល 8g ។

េលាកសា្រសា្ត ចារ្យ េខងអុជីី ខបូ៊ុកុ (Kenichi Kokubo)

1)  ្របធានគ្លនីិកេអយយនី (Eijin) និង មន្ទរីេពទ្យនិងមជ្ឈមណ្ឌ លលាងឈាមឃូរាតា (Kurata), ទ្រកងុហុរាស្ស៊កា (Hiratsuka) ្របេទសជប៉នុ

2)  សាកលវទិ្យាលយ័ឱសថសា្រស្ត ឃីតាសាតុ ែផ្នកត្រមងេនាម ទ្រកងុសាកាហា្ក មីហារា ្របេទសជប៉ុន

3)  មជ្ឈមណ្ឌ លលាងឈាម មិត្តភាពកម្ពជា - ជប៉ុន ៃនមន្ទរីេពទ្យសាកលវទិ្យាលយ័អន្តរជាតិ ែសនសខុ, ភ្នេំពញ ្របេទសកម្ពជា ។

មន្ទរីេពទ្យយ៉កូូហាមា (Yokohama)ទ1ី ែផ្នកត្រមងេនាម

សា្រសា្ត ចារ្យេ្រកៅេមាងៃន សាកលវទិ្យាលយ័ឃតាសាតុ (Kitasato) ែផ្នកត្រមងេនាម 

សា្រសា្ត ចារ្យេ្រកៅេមាងៃន សាកលវទិ្យាលយ័នារសាហា្ក មិ (Sagami) ែផ្នកអាហាររូបត្ថម្ភ 

ហ្យដូុ ថូរុ (Hyodo Toru)

ខនឹងសរេសរអត្ថបទទាងេនះេទៅក្នងុ ទស្សនាវដ្តី Cambodian Journal of Nephrology ចាប់ពីភាគទី១ េនះតេទៅ ។ េនៅក្នងុអត្ថបទេនះ 

ខនឹងែណនាេរឿងរាវមួយចនំួនែដលសមូ្បែីតនាឯ្របេទសជប៉នុ អ្នកជំងែឺដលមានបទពិេសាធន៍លាងឈាមយូរមកេហីយកេ៏ដាយកម៏ិនធា្ល ប់បានដឹង ។ 

[ការេកីនទងំន់ចេនា្ល ះេពលលាងឈាមគឺមិនែមនេដាយសារបរិមាណអាហារែដលេយងីបានទទួលទានេនាះេទ គឺជាបរិមាណៃនទកឹ ឬ ែត 

ែដលបានទទួលទានច

េនា្ល ះេពលលាងឈាមេទៅវញិេទ] ។ បរិមាណៃនសារធាតទុកឹែដលមានេនៅក្នងុបាយ សាច់ ្រតី ឬ បែន្លជាេដីម (800mL) និងជាតទិកឹ 

(200mL) (ែដលេកីតេចញពីការបំែលងអាហារែដលបានទទួលទានេទៅជាថាមពល) សរបុក្នងុមួយៃថ្ង្របែហលជា 1ល្រត ។ ក៏ប៉ុែន្តវាក្រតវូបានប

េញ្ចញេទៅវញិតាមរយៈេញសី និងខ្យលដ់េង្ហមីេចញ (800mL) និង ទកឹេនាម (200mL) ។ ដូេច្នះមាននយ័ថា េនៅសលែ់តបរិមាណទកឹែដល

េយងីបានទទួលទានបែន្ថមែតប៉ុេណា្ណ ះ ែដលេធ្វេីអាយេកីនេឡីងៃនទងំន់ចេនា្ល ះេពលលាងឈាមេនាះ ។ េដាយសារមលូេហតខាងេលេីនះេហយី 

េទបីេយងីចាតទ់កុថា ទងំន់ែដលេកីនេឡីងេ្រកាយការ លាងឈាមគឺជាបរិមាណទកឹ ។ បរិមាណទកឹទាងេនាះនងឹ្រតវូបេញ្ចញេទៅវញិតាមរយៈការលា

ងឈាម ។ 

បនា្ទ ប់មកេទៀត គឺកំេណនីៃនបរិមាណអបំិលែដលេកនីជាមួយនងឹទងំន់រាងកាយ (=បរិមាណទកឹ) ចេនា្ល ះេពលលាងឈាម ។ បរិមាណកហាប់ៃនអំ

បិលែដលមានេនៅក្នងុរាងកាយរបសអ់្នកជំងលាងឈាម្របែហលនងឹ 140mEq/L ។ េយងីអាចេធ្វការគណនាតាមវធិីខាងេ្រកាមបាន ៖

បរិមាណទងំន់ែដលេកីន (បរិមាណទកឹក្នងុ1ល្រត) × 140 × ទម្ងន់ម៉ូេលគលុអបំិល (58.5) /1000= បរិមាណទងំន់ែដលេកីន(Kg) × ្របែហល 
8g

ដូេច្នះ េយងីអាចេធ្វការគណនាេដាយយកទងំន់ 1Kg (ទកឹ1ល្រត) េស្មនីឹងការទទលួទានជាតអិបំិល្របមាណ 8g បាន ។

េលាកA ែដលជាអ្នកជំងរឺបសខ់មានទងំន់ 50Kg ។ ខ្លនួគាត់ផា្ទ លគ់ិតថា ខ្លនួមិនបានទទួលទានជាតអិបំិលេនាះេទ ក៏ប៉ុែន្តជាក់ែស្តង 

គាត់បានេឡីងទងំន់្របែហល 4Kg េរៀងរាលការថ្លងឹទម្ងន់នាៃថ្ងច័ន្ទ ។ េ្រកាយពខី ពន្យលគាត់ពីរេបៀបគណនាខាងេលី 

គាត់ែតងែតេធ្វការគណនាសារជាតអិបំិលែដលគាតទ់ទលួទានជាេរៀងរាលៃ់ថ្ងេ្រកាយពបីញ្ចប់ការលាងឈាម េហយីគាតក់៏ៃលត្រមវូបរិមាណអាហារែដ

លគរួបរិេភាគ ។ ជាលទ្ធផល គាត់បន្ថយការេឡងីទងំន់មក្រតឹម 2.5Kg (ជាតិទកឹ 2.5 ល្រត) ។ 

ខាងេលេីនះ គឺជាឧទាហរណរ៍បសអ់្នកជំងែឺដលមិនអាចបេញ្ចញទកឹេនាមបានទាលែ់តេសាះ ។ ក្នងុករណអី្នកជំងអាចបេញ្ចញទកឹេនាមបានខ្លះេនាះ 

េនៅក្នងុទកឹេនាម 1ល្រតគរឺមួផ្សេទៅេដាយសារធាតអុបំិល 5g ។ េយងីអាចេធ្វការគណនាវាបែន្ថមបាន េ្រពាះេនៅក្នងុការពេិសាធន៍របសខ់នាឯ្រប

េទសជប៉ុនបានបំភ្លរឺចួមកេហយី ។

សមូអ្នកទាងអសគា្ន សាកល្បងវធិីគណនាេនះទាងអសគា្ន  ។

Signifi cance of the inter-dialytic weight gain: A 1-kg increase corresponds to 
the consumption of 8 g of salt.

Toru Hyodo, M.D. and Ph.D

1) Director, Eijin Clinic and Kurata Hospital Dialysis Center, Hiratsuka, Japan
2) Department of Urology, Kitasato University School of Medicine, Sagamihara, Japan
3) Cambodia-Japan Blood Purifi cation Center, Sen Sok International University Hospital, Phnom Penh,  
    Cambodia

I will start this column from the 1st volume of the Cambodian Journal of Nephrology.
In this article, I will introduce matters that experienced patients may not know.
[An increase in the body weight between dialysis points is equivalent to the total weight of water, tea, 
and juice consumed between dialysis points, but not to the food weight.]
The sum of daily water intake (approximately 800 mL) from foods, such as rice, meat, fi sh, and vegeta-
bles, and metabolic fl uid production (fl uid generated in the process of food utilization as energy in vivo)
(approximately 200 mL) is approximately 1,000 mL. This is equivalent to the sum of sweat/expired air 
water excretion (800 mL) and fecal water excretion (200 mL).
Briefl y, total water intake (weight) is equivalent to an increase in the body weight between dialysis 
points. For this reason, the rate of increase in the body weight measured before dialysis is regarded as 
water retention. Water removal at this volume is performed on dialysis.
Next, the increase in the volume of salt contained in the body weight (=water volume) between dialysis 
points can be calculated using the following formula based on the in vivo concentration of salt in patients 
undergoing dialysis (approximately 140 mEq/L): Rate of increase in the body weight (Kg) × 140 × mo-
lecular weight of salt (58.5)/1,000 = Rate of increase in the body weight (Kg) × approximately 8 g.
In other words, the formula means the consumption of salt at approximately 8 g per kg body weight 
(water retention in L).
Patient A (dry weight: 50 kg) had shown a 4-kg increase in the body weight in the morning on Mondays 
despite restricted salt intake. After this formula was given, Patient A measured the body weight at the 
same hour (for example, at 2 o’clock P.M.) on the completion of dialysis every day, and calculated salt 
intake to assess whether it was appropriate. As a result, it became possible to reduce the rate of increase 
in the body weight to 2.5 kg (2.5 L water retention).
The above patient had anuria. In patients with urination, 5 g of salt per one litter may be contained in 
urine. My previous study in Japan indicated the merits of additional calculation.
Please introduce this formula to patients and utilize it.

Dialysis Column

 ×  ×  × 
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Author Guidelines

  1.   The Cambodian Journal of Nephrology (hereinafter referred to as “Journal”) is an English/
Cambodian/Japanese language journal published by Reiseikai Media (Cambodia) Co., Ltd 
(“Company”). The purpose of the Journal is to widely introduce medical achievements in the 
fi elds of basic and clinical medicine on nephrology and thereby to contribute to the develop-
ment of medicine and human beings.

  2.   Authors are requested to understand and accept to the content of this author guideline (here-
inafter referred to as “Guideline”) before submitting manuscripts to the Journal. The Guide-
line may be revised from time to time at the sole discretion of the Company.

  3.   Copyrights of the submitted manuscripts will, in principle, remain with the authors, provided, 
however, that during the effective period of copyrights and throughout the world, the Compa-
ny has the non-exclusive right to reproduce, distribute and transmit to the public, all or part 
of the copies of the manuscripts, as well as the non-exclusive right to translate, proofread or 
adapt them to the extent necessary to post in the Journal. Where the copyright of the submit-
ted manuscript belongs to someone other than the person who has submitted to the Journal, 
the person who has submitted shall obtain a prior approval from the copyright owner for sub-
mitting the manuscript to the Journal according to the Guideline.

  4.   Copyrights in any work of translation, proofreading or any other adaptation conducted by the 
Company on the submitted manuscripts will belong to the Company. The authors may not, 
without a prior written consent of the Company, use such works in any medium other than the 
Journal, notwithstanding section 28 of the Japanese Copyrights Act and its counterpart provi-
sion of a law of the relevant countries.

  5.   Authors must not make any objection to the translation, proofreading or any other adaptation 
conducted by the Company to the submitted manuscripts.

  6.   Authors must warrant that the submitted manuscripts would not infringe any third party’s 
copyrights, moral rights including rights in relation to privacy and defamation or any other 
rights. Clinical researches must have been performed according to the Declaration of Helsinki 
and ethical consideration must have been fully taken into. Experiments involving animals 
must have been conducted in the manner giving careful consideration to animal protection. 
Where the content of the submitted manuscripts involves interest of particular individuals or 
organizations/bodies, authors are requested to expressly write down such interest or possible 
confl ict of interest in the text of the manuscripts. 

  7.   Manuscripts acceptable to be submitted are not limited to those that are not yet submitted to 
or published in, the other journals or academic societies etc. If, however, authors intend to 
submit to the Journal, manuscripts that contain substantially the same part(s) of the content 
of those which are already submitted to or published in, other journals or academic societies 
etc., authors are requested to, including but not limited to, look up the author guidelines of the 
journals or members’ rules of the academic societies etc.; make inquiries to the journals or 

academic societies etc. in advance where necessary; and obtain approvals for citation or repro-
duction, so as to avoid any violation of ethics as researchers. Authors are requested to state 
citations (name of author, name of book, year of publication, page number etc.) in the text of 
the manuscripts where suitable.

  8.   The Journal does not prohibit authors from submitting the same manuscripts to other journals. 
However, the authors must understand and accept that under the authors guideline of other 
journals, submission to the Journal of a manuscript might cause prohibition of the same man-
uscript from being submitted to other journals; and that in case where the authors are not al-
lowed to submit a manuscript to other journals because the same manuscript has been submit-
ted to the Journal, the Company will not owe any liability at all to the authors for posting the 
manuscript in the Journal.

  9.   Whether or not to post in the Journal the manuscripts submitted will be decided by the Editing 
Committee after the peer review by peers designated by the Editing Committee. 

10.   The manuscripts submitted to the Journal will not, in principle, be returned to the authors.

11.   Proofreading by an author will be allowed only with the fi rst proof, and the author must return 
the manuscript by the due date requested. The proofreading by an author will be allowed only 
as to corrections of omission of letters and typographers, and no additional writing to the 
manuscript in the proofreading is, in principle, permitted.

12.   1) Manuscripts to be submitted must be prepared using computer software.
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