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HET_(Part I1):
o ar gwadt 9 (Service Based Knowledge) (IOTTAXR AZ= &OAF)

1. ANATOMY, PHYSIOLOGY, BIOCHEMISTRY, PHARMACOLOGY, MICROBIOLOGY
1.1. Anatomy - Organization of the body, cell, tissues and regions. G.L.T., Respiratory System,
Excretory System, Genital System, Endocrine glands and special senses. Nervous system,
Lymphatic System, Skeletal System
1.2. Physiology Functions: Muscular System, Nervous System, Cardio-vascular System,
Respiratory System, Digestive System, Excretory System, Endocrine System, Reproductive
System
1.3. Biochemistry, Pharmacology and Microbiology
1.3.1. Biochemistry:
1.3.1.1. Electrolytes
1.3.1.2. Digestion and absorption of carbohydrates, Maintenance of normal blood glucose
level and factors regulating blood glucose level.
1.3.1.3. Formation of urea and creatinine.
1.3.1.4. Tests for detection of sugar, urea, creatinine, protein in blood and urine; and their
indications during and after dialysis
1.3.1.5. Normal range of constituents, Factors maintaining pH of blood Serum electrolyte
levels

1.3.1.6. Normal physical characteristics of urine, Chemical composition of urine and their
significance
1.3.1.7. Analysis of abnormal urine
1.3.2. Pharmacology Introduction
1.3.2.1. Brief history of Materia Medica, Drug Standards and laws, Dosage of drugs
1.3.2.2. Dose — Minimal, Maximum, Toxic and Lethal.
1.3.2.3. Idiosyncrasy, Hyper sensitivity
1.3.2.4. Sites of drug Action: Local, Systemic
1.3.2.5. Routes of drug administration
1.3.2.6. Chemotherapeutics of some common Drugs: Analgesics, Antiseptics,
Disinfectants, Antibiotics, Tranquillizers, Anaesthetics (local & General)
1.3.3. Microbiology
1.3.3.1. Sterilization and disinfection,
1.3.3.2. Bacteriology - classification, morphology of bacteria,
1.3.3.3. Immunity
1.3.3.4. Common diseases caused by different types of organisms. Staph, Strepto, C. tetani,
and welchii, Anthrax, Mycobacterium tuberculosis, M. leprae. E. coli, Salmonella,
Shigella, Vibrio, Pseudomonas
1.3.3.5. Virology - Hepatitis, HIV, Herpes etc.
1.3.3.6. Nosocomial Infections
1.3.3.7. Waste disposal
2. Theory of Dialysis:
2.1. Theory of Haemodialysis
2.1.1. Monitoring of the patient in haemodialysis
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2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

2.9.

2.1.2. Anatomy of Artificial kidney
2.1.3. Physiology
2.1.3.1. Diffusion, Osmosis-Dialysis defined-concentration gradient, Direction of Fluid
Flow, Hydrostatic pressure and resistance pressure gradient ultra filtration
dialysis.
2.1.4. Vital signs: Basic interpretation of Pulse Rate, Blood Pressure, Respiratory Rate,
Temperature
2.1.5. Dialysis efficiency, Dialysate flow rate, Dialysate temperature
Medical Overview:
2.2.1. The distribution of water function of the body fluids, composition of the extra cellular
space, function of the normal kidney
2.2.2. Acute renal failure, Chronic Renal Failure.
2.2.3. Function of the artificial kidney
The Dialysis Systems: Access to the blood stream, Dialysers, Dialysate, Dialysate delivery
systems and monitoring devices, Physiology of Artificial Kidney
Introduction of Patient to Haemodialysis: Predialysis education of the patient, Initiation of
Haemodialysis, Haemodialysis timing, the start of Haemodialysis, complication during the
first dialysis , dialysis disequilibrium syndrome.
Access to the Circulation: General description of the cannula system, cannula implantation,
cannula activity and immobilization of the cannulated limb, position of the cannulated limb,
Cannula cleaning, cannula complication, cannula infections, clotting and declotting the
subcutaneous artificial venous fistula, advances in the access to the circulation.
Dialysers: Types of dialysers, comparative study of all available dialysers, Wearable artificial
kidneys, disk perfusion replacing ill gasket and housing
Anticoagulation: Heparin and warfarin and its uses in dialysis patients, heparinisation and its
pitfalls
Water Treatment Plant: Water analysis eg; pH, Conductivity, Hardness and Water according
to AAMI standards
Water softner, Deionizer, Reverse Osmosis. Various filters used in water supply to
Haemodialysis room. Water supply and its maintenance.

2.10. Washing the Accessories of Haemodialysis:
. Fundamentals of Haemodialysis

3.1.

3.2
3.3.

3.4.
3.5.

Complications During Haemodialysis and their Management: Line cannula separation, blood
leaks, and clotting, acute bleeding, hypotension, hypertension, fever, nausea, vomiting,
headache, cardiac arrythmias, chest pain, muscle cramps, restlessness, pruritus and
convulsions.

Discontinuing Dialysis: Discontinuing uncoupling, Saline rinse.

Re-Use of Dialysers: Storage and re-use of kill dialysers, re-use of hollow fibre dialysers,
Hydrogen peroxide method, vacuum reservoir method, Reverse osmosis method.

Aseptic filling of drains & medication port.

Dialysate and Dialysate Delivery Systems: Dialysate composition, Preparation, delivery
system, batch type and proportioning, Drake willock century and cordis operation
maintenance and troubleshooting.



3.6. Initiation of Haemodialysis: Description of the dialyser, cleaning the dialyser, kill dialyser,
kill dialyser assembly, dialyser testing and sterilization, priming the dialyser, coupling the
patient with cannula or fistula to the dialyser.
3.7. Monitoring the dialysis procedure; monitoring dialysate concentration, monitoring dialysate
flow, monitoring dialysate temperature, negative pressure and drip chamber pressure,
monitoring blood leak detectors, air levels detectors, monitoring heparin infusion and blood
flow, monitoring patient variables.
3.8. Medical problems in the chronic haemodialysis patients: Hypertension, Congestive heart
failure, Secondary hyper-parathyroid disease, Metastatic calcification, blood requirements,
peripheral neuropathy, arthritis, hepatitis, uremic pericarditis, Refractory anemia and use of
erythropoetin.
3.9. Ultrafiltration
3.10. Clinical aspects of renal dysfunction
3.10.1. Uremia
3.10.2. Chronic renal failure
3.10.3. Acute renal failure
3.11. Dialysate Supply Subsystems: Water pretreatment, Water pressure regulation, Temperature
control, Temperature sensors, Chemical proportioning, Degassing, Flow and negative
pressure control, Monitors, Conductivity Cell, Chemical concentration, Monitors,
Temperature monitors, Pressure monitors, Flow rate monitors, Blood leak monitors,
Readout devices alarms

3.12. Bacteriology of Haemodialysis: Indentification of common infections organisms, Cannula
site infection, Virus infection, Sampling procedures, Contamination problems, Sterile
technique and Isolation technique.

3.13. Adequacy of Dialysis: Clinical well being oedema, hypertension, food intake, ability to

walk and rehabilitation.

. Renal Replacement Therapy

4.1. Dialysis for poisoning

4.2. Acute dialysis: Special precautions for carrying out the dialysis of actually ill patient,
different types of dialysis haemo, peritoneal haemoperfusion,

4.3. Indication for dialysis

4.4. Rehabilitation of patient, social, psychological and financial.

4.5. Intermittent peritoneal dialysis: Anatomy of peritonium, blood supply, peritoneal dialysis fluid
and aseptic precautions, Indications for peritoneal dialysis, complications of peritoneal
dialysis, maintenance of patients undergoing peritoneal dialysis, continuous ambulatory
peritoneal dialysis, continuous cycle peritoneal dialysis, tidal peritoneal dialysis.

4.6. Chart maintenance of fluid balance, AV fistula and immunization of HD patients and PD,
monitoring the haemodialysis in ICU.

. MISCELLANEOUS

5.1. Basic Life Support (BLS) and Cardiopulmonary Resuscitation (CPR)

5.2. Non-surgical Renal replacement therapy other than HD and PD.

5.3. Dialysis of patient before and after renal transplantation.

5.4. Composition of dialysis team and duties, Responsibilities of each member of the team

5.5. Psychiatric complications in chronic dialysis patients, identifying depression and anxiety

6



5.6. Social groups, influence of family on individuals health, family and nutrition, effects of
sickness in family, psychosomatic diseases, social problems of disabled e.g. poverty and
unemployment, alcoholism

5.7. Social security and legal provisions for the dialysis and prospective kidney transplant patients.

5.8. Health insurance

5.9. Transplant act, 2055 B.S. with focus on kidney transplant

5.10. Brain death, organ donation, organ donation restrictions and transplantation challenges.

. Communication and patient education

6.1. Diet and nutrition in patient, with special reference to foods rich in sodium, potassium,
calcium and phosphorus, and high protein diet

6.2. Protein requirement in a dialysis patient and estimation of amount of protein from diet

6.3. Patient education on topics like; medication and dietary adherence, infection prevention,
mental well being

6.4. Patient and technician safety in dialysis with focus on infection prevention, universal
precaution, workplace hazards for technicians and role of vaccination in dialysis patients, with
special reference to hepatitis B and Influenza vaccination, hazards related to repeated blood
transfusion and prevention of those hazards

TIH A YAl alfelasl
TIH TAEIE JAEFHE FFTTER eee aieg |
T | @re [EREELS| AT JTTedr EERIS WA= AF
A BRI EIE) 0 QOYLTAXRAF =R0AF
I FETA
B RIETIECACE L L] N R0 OUTAXRAF =30HF
FEAFTEH T
I AT AT A §0 3OYITXIHAT =5 0T
IR TAHT AW (Part I1) a1 G¥a=dt I et uhEae gumeea FEar g=et aieeg |
THTS q kS B ¥ 4 &
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1.

fada 9= (Paper 11): Wiafas oo
(Section-A) 60 Marks

ANATOMY, PHYSIOLOGY, BIOCHEMISTRY, PHARMACOLOGY, MICROBIOLOGY

1.1. Anatomy -

Organization of the body, cell, tissues and regions. G.LT., Respiratory System,

Excretory System, Genital System, Endocrine glands and special senses. Nervous system,
Lymphatic System, Skeletal System

1.2. Physiology Functions: Muscular System, Nervous System, Cardio-vascular System,
Respiratory System, Digestive System, Excretory System, Endocrine System, Reproductive

System

1.3. Biochemistry, Pharmacology and Microbiology
1.3.1. Biochemistry:

1.3.1.1.
1.3.1.2.

1.3.1.3.
1.3.1.4.

1.3.1.5.

1.3.1.6.

1.3.1.7.

Electrolytes

Digestion and absorption of carbohydrates, Maintenance of normal blood glucose
level and factors regulating blood glucose level.

Formation of urea and creatinine.

Tests for detection of sugar, urea, creatinine, protein in blood and urine; and their
indications during and after dialysis

Normal range of constituents, Factors maintaining pH of blood Serum electrolyte
levels

Normal physical characteristics of urine, Chemical composition of urine and their
significance

Analysis of abnormal urine

1.3.2. Pharmacology Introduction

1.3.2.1.
1.3.2.2.
1.3.2.3.
1.3.2.4.
1.3.2.5.
1.3.2.6.

Brief history of Materia Medica, Drug Standards and laws, Dosage of drugs

Dose: Minimal, Maximum, Toxic and Lethal.

Idiosyncrasy, Hyper sensitivity

Sites of drug Action: Local, Systemic

Routes of drug administration

Chemotherapeutics of some common Drugs: Analgesics, Antiseptics,
Disinfectants, Antibiotics, Tranquillizers, Anaesthetics (local & General)

1.3.3. Microbiology

1.3.3.1.
1.3.3.2.
1.3.3.3.
1.3.3.4.

1.3.3.5.
1.3.3.6.
1.3.3.7.

Sterilization and disinfection,

Bacteriology - classification, morphology of bacteria,

Immunity

Common diseases caused by different types of organisms. Staph, Strepto, C. tetani,
and welchii, Anthrax, Mycobacterium tuberculosis, M. leprae. E. coli, Salmonella,
Shigella, Vibrio, Pseudomonas

Virology - Hepatitis, HIV, Herpes etc.

Nosocomial Infections

Waste disposal



2. Theory of Dialysis:

2.1.

2.2.

2.3.

24.

2.5.

2.6.

2.7.

2.8.

2.9.

Theory of Haemodialysis
2.1.1. Monitoring of the patient in haemodialysis
2.1.2. Anatomy of Artificial kidney
2.1.3. Physiology
2.1.3.1. Diffusion, Osmosis-Dialysis defined-concentration gradient, Direction of Fluid
Flow, Hydrostatic pressure and resistance pressure gradient ultra filtration
dialysis.
2.1.4. Vital signs: Basic interpretation of Pulse Rate, Blood Pressure, Respiratory Rate,
Temperature
2.1.5. Dialysis efficiency, Dialysate flow rate, Dialysate temperature
Medical Overview:
2.2.1. The distribution of water function of the body fluids, composition of the extra cellular
space, function of the normal kidney
2.2.2. Acute renal failure, Chronic Renal Failure.
2.2.3. Function of the artificial kidney
The Dialysis Systems: Access to the blood stream, Dialysers, Dialysate, Dialysate delivery
systems and monitoring devices, Physiology of Artificial Kidney
Introduction of Patient to Haemodialysis: Predialysis education of the patient, Initiation of
Haemodialysis, Haemodialysis timing, the start of Haemodialysis, complication during the
first dialysis , dialysis disequilibrium syndrome.
Access to the Circulation: General description of the cannula system, cannula implantation,
cannula activity and immobilization of the cannulated limb, position of the cannulated limb,
Cannula cleaning, cannula complication, cannula infections, clotting and declotting the
subcutaneous artificial venous fistula, advances in the access to the circulation.
Dialysers: Types of dialysers, comparative study of all available dialysers, Wearable artificial
kidneys, disk perfusion replacing ill gasket and housing
Anticoagulation: Heparin and warfarin and its uses in dialysis patients, heparinisation and its
pitfalls
Water Treatment Plant: Water analysis eg; pH, Conductivity, Hardness and Water according
to AAMI standards
Water softner, Deionizer, Reverse Osmosis. Various filters used in water supply to
Haemodialysis room. Water supply and its maintenance.

2.10. Washing the Accessories of Haemodialysis:
3. Fundamentals of Haemodialysis

3.1.

3.2.
3.3.

Complications During Haemodialysis and their Management: Line cannula separation, blood
leaks, and clotting, acute bleeding, hypotension, hypertension, fever, nausea, vomiting,
headache, cardiac arrythmias, chest pain, muscle cramps, restlessness, pruritus and
convulsions.

Discontinuing Dialysis: Discontinuing uncoupling, Saline rinse.

Re-Use of Dialysers: Storage and re-use of kill dialysers, re-use of hollow fibre dialysers,
Hydrogen peroxide method, vacuum reservoir method, Reverse osmosis method.

3.4. Aseptic filling of drains & medication port.



3.5.

3.6.

3.7.

3.8.

3.9.
3.10

Dialysate and Dialysate Delivery Systems: Dialysate composition, Preparation, delivery
system, batch type and proportioning, Drake willock century and cordis operation
maintenance and troubleshooting.

Initiation of Haemodialysis: Description of the dialyser, cleaning the dialyser, kill dialyser,
kill dialyser assembly, dialyser testing and sterilization, priming the dialyser, coupling the
patient with cannula or fistula to the dialyser.

Monitoring the dialysis procedure; monitoring dialysate concentration, monitoring dialysate
flow, monitoring dialysate temperature, negative pressure and drip chamber pressure,
monitoring blood leak detectors, air levels detectors, monitoring heparin infusion and blood
flow, monitoring patient variables.

Medical problems in the chronic haemodialysis patients: Hypertension, Congestive heart
failure, Secondary hyper-parathyroid disease, Metastatic calcification, blood requirements,
peripheral neuropathy, arthritis, hepatitis, uremic pericarditis, Refractory anemia and use of
erythropoetin.

Ultrafiltration

. Clinical aspects of renal dysfunction

3.10.1. Uremia
3.10.2. Chronic renal failure
3.10.3. Acute renal failure

3.11

3.12.

3.13.

. Dialysate Supply Subsystems: Water pretreatment, Water pressure regulation, Temperature
control, Temperature sensors, Chemical proportioning, Degassing, Flow and negative
pressure control, Monitors, Conductivity Cell, Chemical concentration, Monitors,
Temperature monitors, Pressure monitors, Flow rate monitors, Blood leak monitors,
Readout devices alarms

Bacteriology of Haemodialysis: Indentification of common infections organisms, Cannula
site infection, Virus infection, Sampling procedures, Contamination problems, Sterile
technique and Isolation technique.

Adequacy of Dialysis: Clinical well being oedema, hypertension, food intake, ability to
walk and rehabilitation.

(Section-B) 40 Marks

. Renal Replacement Therapy

4.1.
4.2.

4.3.

4.4.
4.5.

4.6.

Dialysis for poisoning

Acute dialysis: Special precautions for carrying out the dialysis of actually ill patient,
different types of dialysis haemo, peritoneal haemoperfusion,

Indication for dialysis

Rehabilitation of patient, social, psychological and financial.

Intermittent peritoneal dialysis: Anatomy of peritonium, blood supply, peritoneal dialysis fluid
and aseptic precautions, Indications for peritoneal dialysis, complications of peritoneal
dialysis, maintenance of patients undergoing peritoneal dialysis, continuous ambulatory
peritoneal dialysis, continuous cycle peritoneal dialysis, tidal peritoneal dialysis.

Chart maintenance of fluid balance, AV fistula and immunization of HD patients and PD,
monitoring the haemodialysis in ICU.
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5. MISCELLANEOUS

5.1.
5.2
5.3.
54.
5.5.
5.6.

5.7.
5.8.
5.9.

Basic Life Support (BLS) and Cardiopulmonary Resuscitation (CPR)

Non-surgical Renal replacement therapy other than HD and PD.

Dialysis of patient before and after renal transplantation.

Composition of dialysis team and duties, Responsibilities of each member of the team
Psychiatric complications in chronic dialysis patients, identifying depression and anxiety
Social groups, influence of family on individuals health, family and nutrition, effects of
sickness in family, psychosomatic diseases, social problems of disabled e.g. poverty and
unemployment, alcoholism

Social security and legal provisions for the dialysis and prospective kidney transplant patients.
Health insurance

Transplant act, 2055 B.S. with focus on kidney transplant

5.10. Brain death, organ donation, organ donation restrictions and transplantation challenges.

6.1.

6.2.
6.3.

6.4.

Communication and patient education

Diet and nutrition in patient, with special reference to foods rich in sodium, potassium,
calcium and phosphorus, and high protein diet

Protein requirement in a dialysis patient and estimation of amount of protein from diet

Patient education on topics like; medication and dietary adherence, infection prevention,
mental well being

Patient and technician safety in dialysis with focus on infection prevention, universal
precaution, workplace hazards for technicians and role of vaccination in dialysis patients, with
special reference to hepatitis B and Influenza vaccination, hazards related to repeated blood
transfusion and prevention of those hazards

o Tl YeEar difetesst
T Tt tETEeTae TuETE MHETTER AT qeee aires |
gre Section-A Section-B
THTE 9 R 3 ¥ Y
BT w9 R 3 3 B q
A I q 9 q 9
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3. HFYeT G 99T (Computer Skill Test)

fam: Fvegex 9w 9@ (Computer Skill Test)

C.

o,

Q@ he o o

®moe hoe

forrr RIS CERERIRIEED qIH A
Nepali Typing R ATH Y fre
English Typing R ATH Y fre
Wzﬂqqﬁw 90 Ms word R AZTH
(Computer Skill Test) Electronic Spreadsheet R ATH Y0 R
Presentation System AEEETD
Windows basic, Email and Internet 9 AZH
ST o0 #g® | 0 fme
Contents
1. Ms word (0.5%2=1 Marks and 1x1=1 Mark)
a. Creating, saving and opening documents
b. Typing in Nepali and English

Text formatting (Font, Size, Color, Underline, Italic, Bold, etc.) and paragraph formatting
(alignment, indentation, spacing)

. Inserting Header, Footer, Page Number, Table, Pictures, Shapes, Hyperlink, Bookmark, Text
Box and Symbol

Page Formatting

Security Techniques of Document

. Mail merge

lectronic Spreadsheet (0.5%x2=1 Marks and 1x1=1 Mark)
Organization of Electronic Spreadsheet applications (Cells, Rows, Columns, Worksheet,
Workbook and Workspace)

. Creating, Opening and Saving Work Book

Editing, Copying, Moving, Deleting Cell Contents

. Formatting Cells (Font, Border, Pattern, Alignment, Number, Protection, Margins and text wrap)

Formatting Rows, Column and Sheets

Using Formula with Relative and Absolute Cell Reference

. Using Basic Functions (SUM, MAX, MIN, AVERAGE)

3. Presentation System (0.5x2=1 Marks)

a
b
c
d
e
f.

. Introduction to presentation application
. Creating, Opening & Saving Slides
. Formatting Slides, Slide design, Inserting header & footer
. Slide Show, hyper link
. Animation
Inserting Built-in picture, Picture, Table, Chart, Graphs, and Organization Chart etc.

4. Windows basic, Email and Internet (0.5%2=1 Marks)

Q@ Ho a0 o

Introduction to Graphical User Interface

. Starting and shutting down Windows

Basic Windows elements: Desktop, Taskbar, My Computer, Recycle Bin etc.
. Concept of file, folder, menu, toolbar

Searching files and folders

Internet browsing & searching content in the web

. Creating Email ID, Using email and mail client tools
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st ¥ Aarett Typing Skill Test T et Hee

q. Trelr typing skill test T AN 940 ¥EEHT TILT text WAy T ®E A7GR qgH T&H
q|i%§|§|

1@ w58 vidme (Correct words/minute) I3 ATH
¥ 973 FH (g Y58 WHTe amd 0 AIH

Y a7 91 el SEl T 8 WRET HH F ¥e8 UHHe ard 0.3Y% ¥gH
\© a1 | WRT Al T 90 WRl HH LG Wed W a1 040 IgH
Q0 a1 | WAl F&t T 93 WA HH YF Wed YW arad 0.8Y AgH
93 a1 & Wl 96l T & WRl HH g We8 WdHAS ardd q.00 AgH
Q& @ QI 94T el T 9% WAl HH g Weg YidiH-e arad 1.3% 9gH
9% @ QI 97T el T IR WTET HH G Weg FidH-e arad .40 ITH
IR AT G WTET G T Y, WRRT BH YEYEE FAHAS A 1.9% IEH
Y AT W AT TG [E WeE WdHAe Add .00 ugH

3. English typing skill test T @R 00 ¥ETHT TS text [Ty ¥ WHAATR AgH Y&

g |

g e gidAe (Correct words/minute) SH_AZH
¥ 9=E1 %W Yg WeE AH-S = 0 AgH

Y a1 | WET Al T & WRRT B Y[ WEE W ard 0.3Y% ¥TH
C a1 | WRT Fel T 4R WEl HH g T WM Arad 0.0 uTH
QR a1 A AT el T 9§ Wal HH LG Wed YIS arad 0.8% ¥TH
Q& a1 | W=aT FEl T 0 WAl HH LG Wed YW arad .00 AFH
R0 A1 Al a1 dG1 T RY WAl HH [E W7 Wi HS arad 1.3% qgH
Y a1 Al 9T AT T G AT FHH YF YR YdeAe arad 1.40 AgH
R A1 |l WRET FG1 T 3R WRET BH {F Y8 HIAHAS ardd 1.8% wgH
3R A1 Al HET 6! (G Y5 WA ardd .00 ¥GH

3. A REURT text e AMAY TUHT IFBE RMAMESS AT Se9Td) A SET THIF |

Y. SUSH T A9l typing AT [GSURT text @E ATIRAM T WA text W WIE wHET
T | OTUST FUSH a1 AUl text W Socliad €T SHINH qOendiged AT text AT
punctuation T TRE! TEUAT HFHT TEGHT T TR | deqesid, e formula WaRT
T F weE YideEe (correct words/minute) TS |

Formula: /@ w58 wfdf#ee (Correct words/minute) = (Total words typgd—Wrong words)
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