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I.

LIST OF ABBREVIATIONS

AAMI
ACE
AKI
ALP
APTT
ARB
BBV
BUN
BP
CFU
CNS
CKD
FPDC
cm
CPR
CPKMB
CVD
CVS
DM
ECG
EIA
EKG
EPO
ESR
ESRD
EU
GFR
GI
Hb
HbA1C
HBV
HCV
HD
HIT
HIV
CCU
IV
IVC

Association for the Advancement of Medical Instrumentation
Angiotensin-converting enzyme
Acute kidney injury
Alkaline phosphatase
Activated partial thromboplastin time
Angiotensin receptor blockers
Blood Borne Virus
Blood urea nitrogen
Blood pressure
Colony forming unit
Central nervous system
Chronic Kidney Disease
Fair Price Diagnostic Centre
Centimeter
Cardiopulmonary Resuscitation
Creatine phosphokinase, muscle band
Cerebrovascular disease
Cardiovascular system
Diabetes mellitus
Electrocardiogram
Enzyme immunoassay
Electrocardiogram
Erythropoietin
Erythrocyte sedimentation rate
End stage renal disease
European Union
Glomerular filtration rate
Gastrointestinal
Hemoglobin
Glycosylated hemoglobin (HbA1c or HbA1c)
Hepatitis B virus
Hepatitis C virus
Haemodialysis
Heparin-Induced Thrombocytopenia
Human immunodeficiency virus
Critical care unit
Intravenous
Inferior vena cava
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LDH
LPS
M.B.B.S
MD
PCR
pH
PTFE
PTH
PVC
PT
RO
RRT
SGPT
SGOT
SVC
TCV
UF
UPS
URR
0
C
0
F

Lactate dehydrogenase
Lipopolysaccharide
Bachelor of Medicine, Bachelor of Surgery degree
Doctor of Medicine
protein catabolic rate
potential of hydrogen
Polytetrafluoroethylene
Parathyroid hormone
Polyvinylchloride
Prothrombin
Reversed osmosis
Renal Replacement Therapy
Serum glutamic pyruvic transaminase
Serum glutamic oxaloacetic transaminase
Superior vena cava
Total Cell Volume
Ultra filtration
Uninterrupted power supply
Urea reduction ratio
Degree Celsius
Degree Fahrenheit
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II.

INTRODUCTION

A. Overview
The burden of Chronic Kidney Disease (CKD) is increasing in alarming proportions
all over the world. In India due to lack of financial resources, lack of trained manpower
& infrastructure leads to severe strain on existing health policies in the light of the
increasing burden of CKD. Kidneys are probably the only vital organs which can be
realistically replaced by artificial means. Maintenance dialysis is a well-recognized
modality for treating patients having end stage renal disease. Several thousand of patients all
over the world are surviving and achieving reasonable quality of life on maintenance
dialysis.
World over there is a severe shortage of donor kidneys. In our country deceased donor
transplantation programme is, as yet, in its infancy and because of breaking up of joint
family structure the live donor programme is not enough for the needs of ESRD patients.
Therefore several thousand of patients have to live on maintenance dialysis in India.
Maintenance dialysis importantly serves as a bridge to kidney transplantation.
Good quality of life and survival on maintenance dialysis depend on the following major
factors namely; i) The dose of dialysis delivered or solute removal achieved, ii) Time of
dialysis, iii) Adequacy of nutrition, iv) Family and socio-economic support, v) Management
of co-morbid illnesses and vi) Prevention & management of infections.
Similarly in the state of West Bengal several Dialysis units in the Govt. Sector both
State owned and under Public Private Partnership model are functioning, the details of which
are enumerated in this article. A Standard Operating Guideline for the dialysis units was the
need of the hour. The state Level technical Committee for fair Price Diagnostic Center along
with the State level sub Committee for Dialysis services comprising of a panel of eminent
Nephrologists headed by the Director of Medical Education have taken the endeavor to
prepare a SOP or Standard Operational Guideline for Dialysis services in the State. The
general aim of is to improve the quality of dialysis delivered to our patients. Several
important topics/chapters are covered in this guideline which is as follows:
i) Setting up of haemodialysis unit for maintenance haemodialysis, ii) Personnel for
haemodialysis unit for maintenance haemodialysis, iii) Water treatment for haemodialysis,
iv) Vascular access, v) Priming, connecting & disconnecting dialyzer, vi) Anti- coagulation
for haemodialysis, vii) Dialyzer reuse , viii) Prevention of infections in haemodialysis
Unit, ix) Emergency services and x) Laboratory back up.

B. Background
a. Department of Health & Family Welfare, Government of West Bengal has identified several
important requirements and taken initiatives to strengthen the medical care services for
greater benefit of the people in the State. Access to advanced and state of the art Diagnostic
7

facilities and Dialysis Services at an affordable cost is one such important initiative that the
DoHFW has planned to undertake for the benefit of the population at large. The purpose of
these schemes through PPP is to use strengths and resources of both the partners to provide
high-end diagnostic services at an affordable cost.
b. In order to introduce proper and timely treatment protocol for the benefit of both the Doctors
and Patients, the DoHFW has now felt the need to utilize the grants that it receives from
various quarters for augmenting the investigation facilities at the level of Secondary and
Tertiary care health facilities. Accordingly, it has been decided by the DoHFW to install State
of the art Diagnostic Facilities like CT scan, MRI, Dialysis & Digital X-Ray in the secondary
and tertiary level hospitals.
c. Fair Price Diagnostic Centres were planned in 2012-13 for providing quality imaging and
dialysis services at affordable rates in districts. Diagnostic services covering, Digital X-Ray,
CT Scan with Angiographic facility, 1.5 Tesla MRI and Dialysis Services both 10 bedded and
5 bedded were planned. Best quality modern High End Equipments were procured out of
funds from 13th Finance Commission and State Plan through WBMSCL following UNDP
procurement system. Capital Expenditures on site preparations, power augmentation and
installation of equipments were done by the Dept.
d. DoHFW has also envisioned that the services of these facilities mentioned in selected
hospitals would be under the operation and management of competent organizations under
PPP model, selected through defined criteria of bidding.
e. The O&M partners selected on basis of bidding process were entrusted to run the units as per
terms and conditions of a legal agreement signed between hospital authority and the private
partners.

C. Objectives
a. To set up state of art Dialysis facilities under PPP model at government hospitals with
special emphasis on district and sub district level hospitals.
b. To reduce the journey time as well as out of pocket expenditure of poor patients to existing
facilities mostly located in Medical colleges.
c. To reduce mortality as well as morbidity of patients with renal diseases and also provide
timely management of several patients with Acute Renal failure e.g. Snake Bite, Septicaemia
with MOD etc.

D. Locations
Of the total 34 units planned 8 units were proposed to be 10 bedded and another 26 units
were proposed to be 5 bedded units .The list of the units and present status is provided in
Annexure- 2. In addition to these units there are several units functioning at mostly medical
College level in the state under the management of Department of Health.
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III. MANPOWER REQUIREMENTS FOR HAEMODIALYSIS
UNIT
A haemodialysis unit is involved with patient care, record keeping, disposal of potentially
infectious and bio-hazardous and environmentally unfriendly wastes. As standards of care
continue to change and the personnel in dialysis units are not constant, it becomes necessary for
them to upgrade their skills regularly. The responsibility for training of staff, maintaining
patient safety, efficacy of complete patient treatment, auditing performance and record
maintenance requires special skills in different disciplines. The following document outline the
job description, responsibilities and competence level required by the personnel responsible for
running a dialysis unit.
It is recommended to have the following minimum staff-pattern for a proposed dialysis unit:

A. Medical Personnel
a.

Every Dialysis unit should be under the supervision of qualified Medical Practitioners
(MBBS or Higher qualification) with experience in Dialysis procedures. Experience in central
line access /critical care management is an optional criteria and desirable.

b.

In case of units managed by the O&M partner it is their responsibility to engage qualified
Medical Practitioners (MBBS or Higher qualification) who will be in charge of the respective
units. He will be responsible to give rounds in each shift and be involved in day to day patient
care.

c. He will also be responsible for evaluating the Medical condition of the patient, Hemodynamic
status, Biochemical parameters before and after Dialysis.
d. He will also guide and supervise the supporting staff and maintain liaison with hospital
authorities of the unit and report to them in any emergency situation.
e. It may be noted that the Hospital authorities will also share certain responsibilities as regard to
patient admitted in the Dialysis units. A detail section is dedicated in this regard in SOP under
the title Responsibilities of Hospital Authority.

B. Technicians
a. Each Dialysis unit (10 bedded and 5 bedded) should be manned by adequate number of
qualified Dialysis Technician as per standard norms of Clinical establishment.
b. All technicians should have cleared examination conducted by State Medical Faculty and
equivalent. All relevant documents related to manpower of the units have to be duly submitted
to Hospital authorities at the earliest. Also any time to time changes in relation to manpower
have to be immediately informed to hospital authority with relevant documents.
9

c. They will be responsible for Conducting Dialysis as per standard protocol and follow strict
patient care rules.
d. They should conduct assessment of patients throughout the procedure at regular intervals and
also at the time of discharge. They should consult the Doctor of the unit as and when needed.
e. They should maintain an inventory of the medicines and disposables in the unit.
f. They should maintain and follow all standard procedures of Sterilization, standard safety
measures while priming, initiating and closing Dialysis.
g. They should take care of day to day maintenance of Machines and RO plant as per SOP and
maintain record of the same. In this respect it may be noted that daily heat disinfection of
Dialysis machines must be carried out.
h. The technician should take special care of maintenance of machine especially in case of Sero –
Positive patient the details of which is enumerated in the document.

C. Attendants & other support staff
a. All units should have adequate number of attendants for patient care and related jobs of which
one attendant should mandatorily be a female to take care of female patient.
b. Other support man power- This includes sweepers and other support staffs. They will also take
care of cleanliness of the unit along with waste management and other allied jobs. In case of
any emergency situation they will assist the patients and help in their transportation to hospital
for emergency management as required

D. Proposed Standard
a. Professional health care personnel shall be licensed or certified by appropriate
authority.
b. Adequate number of personnel shall be present so that patient staff ratio is
appropriate to the level of care being given and meets the needs of the patients.
c. The facility shall comply with all local, state and central regulations regarding
employment.
d. A formal system of staff evaluation and monitoring shall be established with
performance evaluation taking place at least annually.
e. Personnel records shall be maintained for all employees.
f. The organization shall have a well-defined organizational chart.
g. The organization shall have a well-documented disciplinary procedure
10

h. A grievance handling mechanism should exist in the organization.
i. The organization should address the health needs of the employees.
j. There has to be a process for collecting, verifying and evaluating the credentials of medical
professionals and other staff.

E. Suggested Personnel Records
a. A personnel record for each staff member of a facility shall include an application for
employment and a record of any disciplinary action taken.
b. Wage and salary information, time records, an authorization and record of leave shall be
maintained but may be kept in a separate location.
c. A personnel record shall be maintained which verifies that each employee meets the

respective employment requirements for the staff position held, including annual verification of
basic skills and annual evaluation of human resource performances. This evaluation shall be in
writing.
d.Training and development activities which are appropriate in assisting the staff in meeting
the needs of the patients being served shall be provided for each staff member including
HIV and other communicable disease education. The provision of such activities shall be
evidenced by documentation in the facility records.
e. All new employees, including volunteers, who have routine contact with patients shall
have a current health check-up and proof of hepatitis B vaccination status prior to employment
or service. Complete hepatitis B vaccination after employment if already not vaccinated.

IV. PRIMING, CONNECTING AND DISCONNECTING DIALYZER
Rationale: The connection, starting stopping and disconnection of a patient from the
extracorporeal circuit is an integral part of the treatment and one which can give rise to
complications both early and delayed if improperly handled. The starting and stopping of dialysis
also includes assessment of the patient as well as noting developments during dialysis and in the
interdialytic period as because this is the period when both patients and unit staff are under
pressure to speed up the entire procedure, strict adherence to a protocol and perhaps the use of
checklists is necessary to prevent complications. The following guidelines provide a protocol for
the procedure, designed to optimize treatment.

A. Priming
1.
2.
3.
4.

Switch on the Dialysis Machine.
Do the rinse.
Connect acid and bicarbonate solutions in appropriate port.
Run the functional self test.
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5. Verify the identity of Dialyzer, Blood tubing before connecting to the machine and patient.
6. Prime dialyzer and tubing with normal saline.
7. Use 2000-3000 units of Heparin and re-circulate for 10 mins.

B. Starting of Haemodialysis
1.
2.
3.
4.
5.
6.

Scheduled Dialysis patients to be received.
Check the diagnosis of the patient, including brief history of the patient.
Check Blood Pressure, Pulse and vital parameters.
Take weight of the patient and move to a bed.
Check the viral marker’s reports i.e. HbsAg, HCV, HIV.
Check the Haemoglobin level of the patient and if too low (<6 Gm %) ask for Blood
transfusion.
7. Explain the procedure to the patient’s relative in their own language and take written
consent for Dialysis.
8. Dialyzer, Blood tubing set levels must be cross checked before connecting the patient in
case of re-use of dialyzer & Tubing.
9. In case of Maintenance Haemodialysis look for AV Fistula and ask for AVF needle and
avoid measuring BP and blood sample collection from that arm.
10. Keep ready the accessories for Dialysis before connecting with machine i.e. AVF needle,
sterile sheets, gloves, gauge, bandage etc.
11. Do a vascular access by aseptic procedure. AVF, Jugular or Femoral etc.
12. Set the Dialysis goal like duration, Heparin, Ultra filtration and look for any special advice
by the Doctor regarding Dialysis
13. Every half hourly monitoring of vital parameters to be done like BP, Pulse, Blood glucose
if required and more frequently in patients with decreasing Blood pressure or critically ill
patient, and all information to be noted Patient Record Book ( Dialysis).
14. Do not disable any machine alarm.
15. Do not ignore any discomfort of patient during Dialysis.
16. Keep alert for critically ill patients.
17. Administration of any Medication to be done with the consent of Doctor and same to be
mentioned in Dialysis Record Book.
18. Any interdialytic illness of patient to be communicated to the patient’s relative from time to
time.

C. Closing of Haemodialysis
1. Scheduled time of dialysis must be provided unless and until medically needed for early
closure.
2. Connection and closing of dialysis should be a sterile procedure.
3. Remaining blood to be returned slowly to avoid complication.
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4. If there are any scheduled injection in post dialysis period that should be administered as
per recommendation.
5. In case of dialysis by AV Fistula do not use fistula belt – it may cause failure of fistula.
Apply gentle pressure over puncture site for 10-15 minutes.
6. Take the weight again after end of dialysis and record in the Book.
7. Patient should be allowed to leave the dialysis room in stable condition only. If required
admit the patient for observation and evaluation after consultation of an attending
physician.
8. During the whole procedure of dialysis if there is any problem technician should call the on
duty Doctor.
9. Details of the whole procedure are to be maintained in Dialysis Record Book as per
standard Performa.
10. Dialysis record book to be mandatorily maintained in each Dialysis centre.
A pro-forma of Dialysis record Book is provided in ANNEXURE -1

V. VASCULAR ACCESS CARE
Rationale: Vascular access has been described as the “Achilles Heel” of haemodialysis.
Although a working A V fistula should be ideally constructed prior to starting dialysis, a large
number of patients first come for Dialysis as end stage renal disease when they require
emergency dialysis. These patients start and sometimes continue dialysis with catheters,
running all the attendant risks of infection and central vein thrombosis. The regular monitoring
of an AV fistula and early intervention for stenosis can prolong the life of these accesses.
Comprehensive care of a vascular access involves a team approach involving the patient and
several caregivers in order to obtain the best possible results and a basic approach to this is set
down here.

A. Percutaneous venous cannula
1. Aspirate residual heparin or clot from each catheter lumen.
2. Check patency of catheter lumen by irrigating with heparinised saline.
3. During catheter contact & disconnection procedures, both dialysis staff and patient should
wear surgical mask.
4. The lumen and catheter tips should never remain open to air. A cap or syringe should
always be placed on or in the lumen.
5. Catheter caps should be soaked in povidone – iodine solution or kept in gauze soaked in
povidone – iodine for entire duration of dialysis.
6. Always inspect the exit site for any evidence of infection (redness or purulent discharge).
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7. If any evidence of exit site infection is seen a swab culture should be taken and sent to the
laboratory.
8. If there are infection appropriate systemic antibiotics either oral or parenteral can be
started.
9. Exit site should be cleaned with povidone – iodine and dried before it is dressed.
10. Local antiseptic ointment such as mupirocin can be applied to the exit site.
11. Exit site should never be immersed in water bath . If patient uses shower it should be done
prior to coming for dialysis where a new dressing & antibacterial ointment can be promptly
applied.
12. Interdialytic infusions through the catheter are forbidden.

B. Ateriovenous fistula
1.
2.
3.
4.
5.
6.

Check the fistula for patency and function after tying tourniquet.
Both needles are placed in the vein downstream to the anastomosis.
Arterial needle is placed distally as compared to the venous needle.
Prepare the needle insertion site with povidone- iodine for full 10 minutes.
A 16 gauge needle should be used in adults.
Arterial needle is inserted first 3 cm from the anastomosis site. The needle is inserted bevel
up at a 45 degree angle pointing either upstream or downstream.
7. The venous needle is inserted at a 45 degree angle pointing downstream.
8. The insertion point of venous needle should be at least 3-5 cm downstream to the arterial
needle to minimize recirculation.

C. Ateriovenous graft
Guidelines for placing the needles are similar to that of AV fistula.

VI.

ANTICOAGULATION IN HAEMODIALYSIS

Rationale: The patient receiving haemodialysis requires anticoagulation of the extracorporeal
circuit both to prevent blood clotting during a session and also to prolong the life of the
dialyzer thereby improving reuse. Although un fractionated heparin has been traditionally used
for anticogulation in haemodialysis, low molecular weight heparin, Trisodium citrate,
Fondaparinux and Prostacyclin, which are now available, may have specific uses in individual
patients on haemodialysis, but are more expensive. The safety of these agents has also not
been completely established in chronic kidney disease. Over-anticoagulation is associated with
both short and long term bleeding complications. This guideline attempts to provide an outline
of the rational use of anticoagulation, monitoring and special precautions for their use.
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Background:
Clotting in the extracorporeal circuit is a major challenge in carrying out haemodialysis. The
haemodialysis circuit represents a large extracorporeal surface area and the simple passage
of blood through the circuit could potentially lead to the deposition and activation of plasma
coagulation proteins thus initiating clotting.
The factors predisposing clotting of the extracorporeal circuit are given in table 1:
Table 1: Factors favoring clotting of extracorporeal circuit
1. Low blood flow
2. High hematocrit
3. High ultrafiltration rate
4. Dialysis access recirculation
5. Interdialytic blood and blood product transfusion
6. Interdialytic lipid infusion
7. Use of drip chambers (air exposure , foam formation , turbulence )

A. Consequences of clotting in the extracorporeal circuit:
The clotting in the extracorporeal circuit leads to blood loss and reduced solute clearance
and ultra filtration due to reduction in dialyzer surface area. Hence it is important to prevent
clotting and assess the adequacy of anticoagulation. The clues which help in assessing
anticoagulation during dialysis are given in table 2.
Table 2: Assessing coagulation during
dialysis
1

2
3

Visual inspection
1.
Extremely dark blood
2.
Shadows or black streaks in the dialyzer
3.
Foaming with subsequent clot formation in the drip chambers and venous trap
4.
Rapid filling of transducer monitors with blood
5.
Tethering (blood in the post dialyzer venous line segment that is unable to
continue in the venous chamber but falls back into the line segment).
6.
Presence of clot at the arterial side header
Extra corporeal circuit pressures
Measurement of residual dialyzer volume

Guideline 1: The operator will make attempts to minimize clotting in the extracorporeal circuit by
paying attention to the following factors:
15

B. Technical or operator induced factors resulting in clotting
1. Dialyzer priming
a. Following the correct priming technique and adequate priming to prevent retained air
in dialyzer. (Refer guideline on priming technique).
b. Ensuring adequate priming of heparin infusion line
2. Heparin administration
a. Correct loading dose
b. Correct heparin pump setting for constant infusion
c. In time starting of heparin pump
d. Ensuring timely release of heparin line clamp
e. Adequate time interval after loading dose for systemic heparinisation to occur
3. Vascular access
a. Ensuring adequate blood flow by correct needle and catheter position.
b. Correct needle position to prevent recirculation.
c. Adequate uninterrupted blood flow by preventing repeated machine alarm situation

C. Guideline 2: Heparin administration techniques
The operator shall decide regarding the correct heparinisation schedule taking into consideration
the risk of hemorrhage and other co morbidities.
I. Routine anti coagulation with un-fractionated heparin1. Indication – Those patients who do not have increased risk of hemorrhage or co
morbidities like CNS bleed, GI hemorrhage, Uremic pericarditis are routinely treated with full
dose heparinisation.
2. Delivery techniques
a. Intermittent bolus: Bolus loading dose 35-55units/kg followed by intermittent
Maintenance dose of 10-20 IU/kg boluses.
b. Constant infusion: Bolus loading dose of 35- 55units/kg followed by constant
infusion.
3. Dose of un-fractionated heparin
a. Body weight between 50 – 90 kg : no change in dose.
b. Body weight outside these limits: bolus dose 75-100 units per kg; Infusion dose
750-1000 units per hour.
4. Termination of heparin infusion
a. AV fistula-One hour before end of dialysis.
b. Venous catheters- at the end of dialysis.
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5. Reversal of over heparinisation
Injection protamine 1 mg for every 100 units heparin.
6. Target clotting times during dialysis
ACT test baseline value 120 -150 seconds.
Routine heparinisation: During dialysis desired range +80% (200-250
seconds); At the end of dialysis +40 % (170-190 seconds)
Tight heparinisation: During dialysis desired range +40% (170-190 seconds); At the
end of dialysis +40 % (170-190 seconds).
II. Tight heparinisation
1. Indication –
a. Patient at slight risk of bleeding.
b. Heparin free dialysis unsuccessful due to frequent clotting.
2. Delivery technique
a. Bolus dose followed by constant infusion.
b. Do not try intermittent boluses as it will lead to rising and falling clotting times.
3. Dose
a. Initial bolus dose: 750 units
b. Heparin infusion rate: 600 units per hour
c. Monitor and keep ACT at baseline +40
4. Termination of heparin infusion
a. Continue till end of dialysis
5. Target clotting times during dialysis
ACT test baseline value 120 -150 seconds
Tight heparinisation: During dialysis desired range +40% (170-190 seconds); At
the end of dialysis +40 % (170-190 seconds)

III. Heparin free dialysis
1. Indication
a. Pericarditis
b. Recent surgery with bleeding complications or risks
I. Vascular and cardiac surgery
II. Eye surgery (retinal and cataract)
III. Renal transplant
IV. Brain surgery
c. Coagulopathy
d. Thrombocytopenia
e. Intracerebral hemorrhage
f. Active bleeding
2. Technique
a. Heparin rinse (avoid in case of thrombocytopenia) – rinse with saline
containing 3000 units heparin per liter.
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b. Drain out heparin containing saline by filling extracorporeal circuit with patients
blood or unheparinised saline at the start of dialysis.
c. Keep blood flow to 400 ml per minute. In case high blood flow is not possible
due to small patient size, very high pre dialysis plasma urea level may use small
surface area dialyzer or reduce dialysate flow or shorten treatment session.
d. Periodic saline rinse allows inspection of dialyzer for evidence of clotting. In case
clotting detected, consider changing dialyzer or terminating dialysis. Remove
amount of saline infused by adjusting ultra filtration.

D. Guideline 3: Anticoagulation in case Heparin use is contraindicated
In situations where the use of heparin is contraindicated and heparin free dialysis is not
advisable, the operator may choose alternative anticoagulants like
I. Bicarbonate dialysis solution with low concentration citrate
1. Indication
a. When heparinisation is contraindicated and heparin free dialysis not possible
b. To increase dialyzer reuse
2. Technique: Dialysis solution contains 0.8 mill moles per liter citrate
II. Regional citrate (high concentration anti coagulation)
1. Indication – When systemic heparinisation is not desirable
2. Technique
a. Infuse tri sodium citrate in arterial blood line/Use dialysate containing no calcium
b. Infuse calcium chloride in venous blood line
3. Advantages over heparin free dialysis –
a. Blood flow rate need not be kept high/
b. Clotting rarely occurs
4. Disadvantage of Citrate –
a. Possibility of metabolic alkalosis- used with caution in patients with liver disease
b. chronic citrate used may result in aluminum overload
III. Low molecular weight heparin
1.

Dosea. Loading dose: 125-250 aXaU IU/kg’
b. No intermittent bolus or infusion required.
2. Reversal –
a. Protamine of no use
b. Use plasma if needed
3. Advantagesa. Less osteoporosis
b. Better lipid profile
c. Less hyperkalemia
d. Monitoring not required
18

4. Complicationsa. Bleeding complications – seen in patients receiving clopidrel and aspirin
b. Anaphylactic reactions
IV. Heparinoids- heparin mixtures
Types1. danaparoid
2. fondaparinux
Use1. in patients with HIT

E. Guideline 4: The operator shall monitor the potential complications of use of
heparin.
Heparin use may be associated with complications like heparin induced thrombocytopenia
(HIT) [Table 3], drug interaction [Table 4], bleeding events and osteopenia.
Table 3 : Heparin induced thrombocytopeniaCharacteristics
HIT type 1
Frequency
10 – 20 %
Timing
1-4 days
Platelet Count
100 x 10 12 /L
Antibody
No
Thrombosis
No
Skin necrosis
No
Repeated circuit clotting
No
Access thrombosis
No
Management
Observe

HIT type 2
2-3%
5-10 days
30 -50 x 10 12 /L
yes
yes
yes
yes
yes
Withdraw Heparin

Table 4: Potential hazardous Drug interactions of heparin
1. Analgesics – Increased risk of bleeding with NSAID – avoid concommited use with
IV diclophenac, Increased risk of hemorrhage with ketorolac
2. Nitrates- Anti coagulant effect reduced by infusion of gyceryltrinitrate
3. Use with care in patients receiving oral anti coagulants, aspirin ,dextran

Anticoagulation in Dialysis should always be decided in consultation with Doctors.
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VII. DIALYZER REUSE
Rationale: Reuse of dialyzers remains among the most controversial aspects of haemodialysis.
While being banned by law in certain countries in the world, it is widely carried out in others for
cost saving, and has in fact been validated by the manufacturers and regulatory authorities for
certain devices. The reuse of certain other devices, tubings, and end caps is even more
controversial. The method of reprocessing, manual vs. automated, the use of different chemicals
and disinfectants is also highly variable as is the use of tests of performance. This guideline
attempts to provide a comprehensive outline of all the above controversies with a basis for the
practices recommended.

A. Prior to reprocessing, the dialyzer should be checked for the manufacturers labeling it for
single or multiple uses.
a. Dialyzers of patients with Hepatitis B, Hepatitis C, HIV infection should not be reprocessed.
b. The areas utilized for reprocessing should be equipped with a hood and preferably with an
exhaust fan.
c. Sinks used for reprocessing should have a depth of at least 45 cm with a drainage mesh at a
depth of around 20 cm to prevent the dialyzer and tubing resting in the effluent.
d. Performance testing should be performed for all reused dialyzers.
e. Visual impressions should not be used as the sole criteria for continuing to reuse a dialyzer.
f. Venous and arterial transducer protectors should not be reused.
g. Operators concerned with the actual reprocessing procedure should wear appropriate protective
gears for all reprocessing procedures.
B. Water –
a. The water line pressure should be 1.3 kg/cm2 (20 psi), and every washing area should be
equipped with 2 outlets or a T connection. 2 different fittings will be required on the water line
at each reprocessing area, a standard tubing to clean the blood compartment and a Hansen
connector for backwashing the dialysate compartment. Fittings should be of 316 SS, or medical
grade PVC only.
b. Cleaning and disinfecting agents:- These should preferably be available online in the
reprocessing areas. Overhead tanks containing the chemicals may be of 25 to 50 liters capacity,
and should be refilled with fresh solutions every week, after cleaning. All tanks and piping for
sodium hypochlorite should be composed of medical grade PVC, and those for formaldehyde,
glutaraldehyde and paracetic acid should be composed of 316SS.

C. Procedure of reprocessing (Manual Rinse Sequence)
a. Returning of Blood at the end of dialysis. – Should be done using the machines blood pump and
0.9% N. Saline. Air should not be allowed to enter the blood tubings or the dialyzer. If not,
around 200 ml of Saline will generally suffice to return most of the blood from the circuit. It is
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advisable to then add around 1000 units of Heparin to the saline bottle and further fill the circuit
after disconnecting it completely from the patient. Following this step the arterial and venous
tubings are joined with a universal connector and heparinised saline is circulated in the
extracorporeal circuit for about 5 minutes. The pressure leak test described below may be
performed at this time.
b. Pre Rinsing – The dialyzer and tubings are removed from the machine and carried to the
reprocessing area in a covered tray to avoid blood spills. The tubings are disconnected and the
blood compartment of the dialyzer is connected to the water source. The blood compartment is
rinsed with water till the effluent is clear.
c. Cleaning – This step is optional. 1% Hypochlorite should be instilled into the blood
compartment till it is completely filled and allowed to act for not more than 2 minutes.
Immediate rinse out of the cleaning agent from the blood compartment is recommended. If
hydrogen peroxide is used, it should be instilled in the dialysate compartment and backwashing
or reverse ultrafiltration started after 1 – 2 minutes. Paracetic acid based agents usually also
contain hydrogen peroxide and should therefore also be instilled in the dialysate compartment.
d. Visual inspection - At this point the dialyzer is inspected for a large no of discolored fibres ( >
20%), large clots in the header, generalized blackening , change in color or aesthetically
unpleasing appearance. If the clots in the headers appear small and friable the header may be
removed from the dialyzer to be cleaned separately. If the header is removed special care should
be taken to check the O ring and replace it properly. Improper placement of the O ring or failure
to replace it will result in a blood leak when the dialyzer is next used.
The headers and the O rings should be placed in glutaraldehyde while the dialyzer is being
reprocessed. If the dialyzer or the header cannot be made free of clots or too many fibers appear
blackened it should be discarded.
e. Rinsing - The cleaning agents should be rinsed out of the dialyzer with water.

f. Backwashing or Reverse Ultrafiltration - One end of the blood compartment is connected to the
water supply, which is turned off, while the other end is left open. one end of the dialysate
compartment is capped, while the other is connected to a water supply with a pressure of 1 to
1.3 bar through a Hansens connector. The water should enter the dialysate compartment and exit
through the blood compartment. This step is carried out for at least 15 minutes with periodic 1 –
2 minute rinsing of the blood compartment. The direction of flow should be reversed at 5
minute intervals.
g. Tests of Performance – The blood and dialysate compartment are both filled with water and
both openings of the dialysate compartment are capped. The dialyzer is placed over a scientific
measuring cylinder and the water from the blood compartment expelled into the cylinder with a
sphygmomanometer bulb or a large syringe. This is the total cell volume (TCV), or the fiber
bundle volume (FBV) of the dialyzer. The dialyzer should be discarded if the TCV is < 80% of
its initial value.
This implies that all dialyzers should be tested before the 1st use and over reliance not
placed on the stated values.
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Pressure leak testing – This can be performed at the time of priming the dialyzer using the
dialysis monitor or by using a vacuum gauge. The venous bubble trap is filled with saline upto
2/3 of its volume and connected to the venous pressure transducer. The venous outflow line is
clamped and the blood pump is run at a speed of 100 to 150 ml/min, until the venous pressure
rises to 400 mm of Hg. The blood pump is then turned off. The pressure should decrease slowly
by around 1 mm/sec. If the pressure drops abruptly, there is likely to be a leak due to rupture of
some of the fibers and the dialyzer should be discarded.
h. Labeling & Storage – The patients name, the TCV, the reuse number and the date should be
marked in indelible ink and affixed to the dialyzer. The dialyzer should be placed in a sealed
polyethene bag and stored in a rack with separate compartments for each dialyzer. The
minimum period of storage at ambient temperature should be 24 hours, for complete action of
the disinfectant. If the dialyzer is stored for 7 days prior to the subsequent use, it should be
refilled with disinfectant at this point in time. Verification of the name on the label should be
confirmed by both the dialysis personnel and also the patient prior to the start of the subsequent
dialysis.
i. Priming and checking for residual disinfectant - The dialyzer should be primed with at least
2000 ml of 0.9% Normal saline using the dialysis machine blood pump at a speed of 150
ml/min. The dialysate lines should be connected and the dialysate compartment filled with
dialysate flowing at 500 ml/min prior to starting the priming procedure. The pressure leak test
may also be performed at this time. After 2000 ml of saline priming the effluent from the
venous line should be checked for the presence of residual disinfectant. This involves using a
commercial (Formacure) test strip or Schiff’s reagent which gives a magenta color if the
concentration of Formalin is > 5 ppm.
Prior to priming the patient and the technician should verify the identity of the patient and the
label on the dialyzer.

D. Reprocessing of Tubings:The tubings are washed free of blood by treated water of AAMI or EU standard, and then
with a 1.6% solution of sodium hypochlorite. The arterial and venous bubble chambers are gently
tapped to release clots and the side tubings are all cleared by clamping the outlets to dislodge any
adherent material. The tubings are again rinsed with water and then connected to a supply of 4%
formaldehyde, which is allowed to completely displace water and air from the tubings.
The tubings are discarded if the normal elasticity appears to be lost, if there are visible
cracks, a change from the normal transparent appearance, or damage to any of the hubs.
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VIII. PREVENTION OF INFECTIONS IN HAEMODIALYSIS

UNIT
Rationale: The haemodialysis patient is particularly susceptible to several infections both
bacterial occasioned by the decreased immunity and blood borne viral infections. Studies have
shown that bacterial infections in addition to carrying a higher short term mortality also
increase the risk of long term cardiovascular complications. Viral infections like Hepatitis B
and C progress to liver cirrhosis and increase the morbidity and mortality on haemodialysis. In
addition the staff of a dialysis unit is uniquely at risk of contracting these viral infections from
contaminated blood and dialysate. Preventing the transmission of infections involves several
links in the chain involving the patients, the dialysis procedure and ancillary care, the staff of the
unit and various administrative and waste disposal protocols. A comprehensive infection
preventive protocol includes hygiene measures, vaccination, dialyzer reprocessing and disposal
of biohazardous materials as set out in the following guideline.

A. Description:
The number of patients on maintenance haemodialysis is increasing rapidly in India.
Chronic haemodialysis patients have an increased infection risk. HD facility is very conducive
for transmission of infection since multiple patients receive dialysis concurrently. Transmission
can occur directly or indirectly via contaminated devices, equipment and supplies,
environmental surfaces, or hands of personnel. Even in the developed world, there are substantial
deficiencies in infection control practices. These suggested reasons include lack of awareness
of the practices and their importance, and lack of clarity of difference between universal
precautions (recommended for all health-care settings) and the additional precautions necessary
in the haemodialysis setting.
The important infections that develop in these patients include viral infections such as
hepatitis B and C, HIV and bacterial infections, especially those involving vascular access. The
prevalence of antimicrobial-resistant bacteria has increased rapidly in health-care settings,
including haemodialysis units in recent years. Multi-resistant organisms (MRO) are defined as
bacteria that are resistant to one or more classes of antimicrobial agents. These include
Methicillin Resistant Staphylococcus aureus (MRSA), Vancomycin Resistant Enterococci
(VRE), Extended Spectrum β-lactamase (ESBL)-producing Klebsiella pneumonia, Carbapenemresistant Acinetobacter baumannii (CRAB) and Clostridium difficile (antibiotic associated
diarrhea). Antimicrobial use and direct contact transmission of resistant strains are the two main
factors that have contributed to this significant increase.
Infection control guidelines and surveillance system for infections in haemodialysis
centers has been implemented in most advanced countries to cut down infection risk and to
determine the frequency and risk factors for these complications. The suggested guidelines have
been prepared by combining essential features from several documents, and are meant to guide
infection control implementation and surveillance in HD units.
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Units should establish written protocols for all procedures including cleaning and disinfecting
surfaces and equipment in the dialysis unit.

B. Hand Hygiene
1. Staff should cover any cuts and abrasions with waterproof dressings. Staff who has
extensive untreated cuts or chronic skin disease, such as eczema, should not work in dialysis
units when their skin lesions are active.
2. Unwashed hands of healthcare workers are the major route of transmission of
microorganisms in healthcare settings.
3. Hand hygiene includes hand washing with soap and water, and/or applying an alcohol- based
hand rub (e.g. sterilium)
4. Hands should be washed with soap and water when visibly dirty or contaminated with
proteinaceous material (e.g. blood or other body fluids).
5. If hands are not visibly soiled, an alcohol-based hand rub can be used.
6. Hand hygiene should be performed:
a. Before and after patient contact.
b. After contact with a source of microorganisms (body fluids and substances, mucous
membranes, non-intact skin, or inanimate objects that are likely to be contaminated).
c. After removing gloves.
7. Hand hygiene facilities should be located as close as possible to the point of contact with
patients and dialysis equipment.
8. One hand wash basin should be provided for every 2-3 dialysis stations in the main
dialysis area and a minimum of one in an isolation room.
9. Soap solution must be provided in dispensers with disposable cartridges or single-use
bottles, to prevent bacterial contamination of the product.
10. Alcohol-based hand rubs should be placed at the point of contact, for example:
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Next to or attached to the frame of dialysis bed or chair
At points of entry and exit of dialysis room
At staff stations or chart and medication trolleys.
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C. Use of gloves
1. Clean, non-sterile gloves should be worn when contact with blood or body fluids is
anticipated; this includes contact with patients and dialysis equipment.
2. Gloves must be changed and hands cleaned between patients and/or stations. ·
3. Gloves must also be changed and hands cleaned between different activities on the same
patient (e.g. moving from a contaminated to a clean body site).
4. Gloves should be worn for any cleaning activities.
5. Hands should be decontaminated or washed after removing gloves.
6. Gloves should not be washed or reused.

D. Personal protection
1. Face protection (eyewear/goggles, masks) is required to protect the mucous membranes
of the eyes, nose and mouth when performing procedures that may generate splashes or
sprays of blood or body fluids (e.g. during initiation and termination of dialysis).
2. Personal eyeglasses and contact lenses are not considered adequate eye protection.
3. Plastic aprons are indicated to prevent contamination of clothing with blood, body fluids,
and other potentially infectious material.
4. A long-sleeved, fluid-barrier (impervious) gown should be worn if exposed areas of the
body e.g. arms, body front, are likely to be contaminated by blood or body fluids.
5. All personal protection equipment (with the exception of eyewear/goggles unless soiled)
must be changed and hands cleaned
a . between attending different patients.
b. if it becomes splashed with blood or body fluids
c. on leaving the work area.

E. Environmental Issues including Equipment and Consumables
1. Storage of equipment close to dialysis machines and patients should be minimized.
2. Where possible, regularly used equipment such as adhesive tapes, tourniquets, blood
pressure cuffs and clamps should be designated to each patient.
3. Consumables taken to the patient’s station should be used only for that patient and should
not be returned to a common clean area or used on other patients.

F. Cleaning of dialysis machines and chairs/beds
1. Dialysis machines should be internally disinfected, externally cleaned (and disinfected if
indicated), and dried after each patient.
2. The exterior of the machine should be effectively cleaned using protocols following
manufacturer’s instructions.
3. Special attention should be given to cleaning control panels on the dialysis machines and
other surfaces that are frequently touched and potentially contaminated with patients’
blood.
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4. Cleaning of non-critical surfaces (e.g. dialysis bed or chair, countertops, external surfaces
of dialysis machines and equipment) should be done with neutral detergent and warm
water.
5. The following procedure should be adopted for any surface/item that is visibly
contaminated with blood OR following dialysis of a patient infected with blood borne
virus including Hepatitis –B, C & HIV:
a . Clean with neutral detergent and water, and then
b . Disinfect with sodium hypochlorite 1% (1,000 ppm available chlorine; 1:10
dilution).
c . Remove chlorine residues from metallic surfaces with water as sodium
hypochlorite in high concentrations (>500 ppm) is corrosive to metals.
d. Also heat disinfection should be routinely carried out after each Dialysis after
chemical disinfection in such cases.

G. Disinfection of Haemodialysis Machines
1. Dialysis units must follow the manufacturer’s recommendations in relation to
management of haemodialysis machines
2. Manufacturers producing dialysis machines each recommend a different procedure for
decontamination, but they concentrate only on bacterial kill. It is recommended that
efficacy of decontamination procedure should additionally take into account level of biofilm and endotoxin removal.
3. The development of bacterial bio-films in the hydraulic circuit of haemodialysis
machines can be prevented by frequent use of chemical and heat disinfection strategies.
4. Disinfection should include the following
a. Heat disinfection (80°C to 90°C) after each dialysis
b. Citric acid and heat disinfection at the end of the day
c. Bleaching (5% chlorine) once a month.
5. Following dialysis of a patient infected with blood borne viruses including Hepatitis –B,
C & HIV the machine including the extra corporeal circuit has to be disinfected both
chemically and by heat after every single dialysis session. Also in such cases the dialyzer
and has to be discarded after every single use.
Frequent bleaching is not recommended because of possible damage to the machine.

H. Dialysates
1. Liquid bicarbonate dialysate concentrate can support rapid bacterial proliferation, and
hence it should not be used for more than 24 hours after opening.
2. Bottles containing unused dialysate should be immediately capped and the exterior of the
bottle wiped over with detergent and water as part of the overall procedure of cleaning
the haemodialysis machine.
3. The date and time of opening should be recorded on the bottle using an indelible pen.
4. Opened bottles containing unused fluid should be discarded after 24 hours.
5. Unfinished bottles used for infected patients must be discarded immediately after the
dialysis session.
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I. Medications
1. Medications (including multiple dose vials) or supplies (syringes, swabs, etc) taken to the
patient’s station should be used only for that patient and should not be returned to a
common clean area or used on other patients.
2. Wherever possible, multiple dose vials should be used for the same patient.
3. Bags or bottles of intravenous solution should not be used as a common source of supply
for multiple patients.
4. When multiple dose medication vials (e.g., heparin, vials containing diluents) or solution
bags are used for multiple patients, individual patient doses should be prepared in a clean,
centralized area away from dialysis stations and delivered separately to each patient.
5. Do not carry medication vials from station to station.
6. Do not carry vials, syringes, swabs or other supplies in pockets.
7. If trays are used to deliver medications to individual patients, they must be cleaned
between patients.
8. Clean areas should be clearly designated for the preparation, handling and storage of
medications, supplies and equipment.
9. Do not handle and store medications or clean supplies in the same or an adjacent area
where used equipment or blood samples are handled.

J. Needle and sharps
1. All needles and sharps must be disposed of into an approved closed,
unbreakable, puncture proof container according to the biomedical waste management
rules.
2. Needles should not be manually recapped
3. No-touch technique should be used to drop the needle into the container, as it is likely to
have a contaminated surface.
4. These containers should be located as close as possible to the point of generation either
attached to a trolley or on a mobile stand.
5. Containers should be large enough to accommodate the types of devices being used in the
area.
6. They should be closed and sealed when 2/3 full and disposed off in approved manner.

K. Blood spills
1. For minor spills on surfaces (e.g. benches, counter tops): Wipe up with paper towel
soaked in undiluted 1% sodium hypochlorite and then wash with neutral detergent and
hot water and allow to dry.
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2. For major blood spills
a. Cover with chlorine powder (10,000 ppm available chlorine) and leave for two
minutes OR Limit spread using paper towels and slowly flood contaminated area with
undiluted sodium hypochlorite 1% (5,000 - 10,000 ppm); leave for two minutes
before cleaning up.
b. This should be followed by washing with neutral detergent
3. Common equipment including weighing scales should be cleaned after use with detergent
and water at least daily and when they become visibly soiled or come in contact with
body fluids.

L. Vaccinations
• All the Medical Personals and technicians of the unit should be vaccinated with three
doses of Hepatitis –B vaccine

M. Optional
1. Influenza vaccine should be given annually before the beginning of the influenza season
2. Immunocompromised transplant candidates should receive varicella vaccine.

N. Preparing the Access for Cannulation
1. Wash hands.
2. Wash (or ask the patient to wash) the access site with antimicrobial or plain soap and
water.
3. Apply clean gloves.
4. Cleanse the skin by applying any one of the following:
a. 0.5 - 2% chlorhexidine gluconate in 70% ethyl or isopropyl alcohol
b.alcoholic chlorhexidine (0.5% - 2% chlorhexidine gluconate in 70% ethyl or
isopropyl alcohol).
c.70% isopropyl alcohol using sterile swabs
5. Cleanse in a circular, rubbing motion from the centre outwards, for 1 minute immediately
prior to cannulation. Do not use a backward and forward movement.
6. Wear sterile gloves for cannulation if the skin needs to be re-palpated.
7. Gloves should be changed if contaminated.
• In patients being dialyzed using central venous catheters, topical antimicrobial
ointments
(e.g. povidone-iodine and 2% mupirocin) should be applied to the exit site
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O. Staff Training
1. All staff in dialysis units should be trained in infection prevention and control practices
including
a. Proper hand hygiene technique
b. Appropriate use of personal protection equipment
c. Modes of transmission for BBV, pathogenic bacteria, and other microorganisms
d. Infection Control Precautions for Dialysis Units
e. Rationale for segregating patients
f. Correct techniques for initiation, care, and maintenance of dialysis access sites.
2. New and inexperienced staff should be supervised until they are considered competent to
practice safely on their own.

Surveillance
1. All units should develop methods to monitor, review and evaluate all infection data
including
a. Rates of infection with blood borne viruses and bacterial infections overall and
individually
b. Results of serological testing for blood borne viruses.
c. They should calculate incidence and conversion rates for blood borne viruses.
2. Unit in charge should regularly review adherence to infection control practices annually
and more frequently if there is significant staff turnover.

IX. BIO- MEDICAL WASTE MANAGEMENT
Wastes generated by the haemodialysis facility should be considered infectious and
handled accordingly. These solid medical wastes should be disposed of properly in an
incinerator or sanitary landfill, according to and regulations governing medical waste disposal
(Bio-Medical Waste (Management & Handling) Rules, 1998).
Disposal of biomedical waste have to be conducted as per applicable norms; as above. The
Hospital Authority is requested to co-operate with the partners in waste management system by
providing necessary training and logistic support if needed. All the expenses towards Waste
Management for the Dialysis unit including manpower, logistics and disposal if done by
outsourcing with help from hospital will be totally borne by the private partners.
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Some relevant sections have been appended.

Table- 5: Schedule I- CATEGORIES OF BIO-MEDICAL WASTES

Option
Waste Category
Category Human Anatomical Waste
No. I
(human tissues, organs, body parts)

Treatment & Disposal
Incineration/deep
burial*

Category Animal Waste (Not Applicable)
Incineration @ /
deep
No. 2
(animal tissues, organs, body parts carcasses,
bleeding parts, fluid, blood and experimental animals used in burial*
research, waste generated by veterinary hospitals colleges,
discharge from hospitals, animal) houses)
Category Microbiology & Biotechnology Waste
local autoclaving /
micro-waving /
No 3
(wastes from laboratory cultures, stocks or specimens
of micro-organisms live or attenuated vaccines, human incineration@
and animal cell culture used in research and infectious agents
from research and industrial laboratories, wastes from
production of biologicals, toxins, dishes and devices used for
transfer of cultures)
Category Waste sharps
No 4
(needles, syringes, scalpels, blades, glass, etc. that
may cause puncture and cuts. This includes both used and
unused sharps)
Category Discarded Medicines and Cytotoxic drugs
No 5
(wastes comprising of outdated, contaminated and
discarded medicines)

Category Solid Waste
No 6
(Items contaminated with blood, and body fluids
including cotton dressings, soiled plaster casts, lines,
beddings, other material
contaminated with blood)
Category Solid Waste
No. 7
(wastes generated from disposable items other than
the waste sharps such as tubings, catheters,
intravenous sets etc).

disinfection
(chemical
treatment @ 01/auto
claving / micro- waving
and mutilation/
Incineration @/
destruction and drugs
disposal in secured
landfills drugs disposal
in secured
Incineration@@
autoclaving / microwaving

disinfection by chemical
treatment@
autoclaving/microwaving and
mutilation/
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Category Liquid Waste
No. 8
(waste generated from laboratory and washing,
cleaning, housekeeping and disinfecting activities)

disinfection by
chemical
treatment@@and
discharge into drains.

Category Incineration Ash
No. 9
(ash from incineration of any bio-medical waste)

disposal
landfill

Category Chemical Waste
No. 10
(chemicals used in production of biological, chemicals
used in disinfection, as insecticides, etc.)

chemical
treatment
@@
and discharge into drains
for liquids and secured
landfill for solids

in Municipal

@@ Chemicals treatment using at least 1% hypochlorite solution or any other equivalent
chemical reagent. It must be ensured that chemical treatment ensures disinfection.
##

Mutilation /shredding must be such so as to prevent unauthorized reuse.

@ There will be no chemical pretreatment before incineration. Chlorinated plastics shall not
be incinerated.
• Deep burial shall be an option available only in towns with population less than five lakhs and
in rural areas.
+

Options given above are based on available technologies. Occupier/operator wishing to use
other State-of-the-art technologies shall approach the Central Pollution Control Board to get
the standards laid down to enable the prescribed authority to consider grant of authorization.

Table-6: SCHEDULE II- COLOUR CODING AND TYPE OF CONTAINER
FOR DISPOSAL OF BIO- MEDICAL WASTES
Color
Coding

Yellow

Type of
Container
-I
Plastic bag

Waste Category

Cat. 1, Cat. 2, and Cat.
3, Cat. 6.

Treatment options as
per
Schedul
e- I
Incineration/deep burial
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Red

Disinfected
container/plasti
c bag

Cat. 3, Cat. 6, Cat.7.

Autoclaving/Microwa
ving/ Chemical
Treatment

Blue/Whit
e
translucent

Plastic
bag/puncture
proof
Container

Cat. 4, Cat. 7.

Autoclaving/Microwa
ving/ Chemical
Treatment and
destruction/shredding

Black

Plastic bag

Cat. 5 and Cat. 9 and
Cat. 10. (solid)

Disposal in secured landfill

Notes:
1. Colour coding of waste categories with multiple treatment options as defined in Schedule I,
shall be selected depending on treatment option chosen, which shall be as specified in Schedule
I.
2. Waste collection bags for waste types needing incineration shall not be made of chlorinated plastics.
3. Categories 8 and 10 (liquid) do not require containers/bags.
4. Category 3 if disinfected locally need not be put in containers/bags.

SCHEDULE III- LABEL FOR BIO-MEDICAL WASTE CONTAINERS/BAGS

HANDLE WITH CARE
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Note : Label shall be non-washable and prominently visible.

SCHEDULE IV
LABEL FOR TRANSPORT OF BIO-MEDICAL WASTE CONTAINERS/BAGS
Day ............ Month ..............
Year ...........
Date of generation ...................
Waste category No ........
Waste class
Waste description
Sender's Name & Address

Receiver's Name & Address

Phone No ........
Telex No ....
Fax No ...............
Contact Person ........

Phone No ...............
Telex No ...............
Fax No .………..
Contact
Person........

In case of emergency please contact
Name & Address :

Phone No.

Note : Label shall be non-washable and prominently visible.
It may be noted that where outsourcing of Bio-Medical Waste is available the service of the same
should be utilized in consultation with Hospital authority and necessary expenditure incurred to
be paid by the O&M partners/ Concessionaire.
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X.

EMERGENCY SERVICES

Rationale: The process of haemodialysis is akin to a major surgical operation. At any given time
a fixed amount of blood is in the extracorporeal circuit which is not under the
physiological control and the normal feedback mechanisms of the patient. Although most
dialysis machines are equipped with a fail safe mode, a self-test, alarms and a safety profile of
less than 1 event per 100 million treatments, emergencies related to personal error, and patients
intrinsic condition ranging from minor discomfort to cardiac arrests on haemodialysis have been
reported in dialysis units. The following guideline provides a outline of management of common
complication that can occur in a Dialysis unit.
It may be noted that all the Dialysis units under O&M management are attached to a hospital
facility .So any complication related to patients have to be managed as per standard protocol and
the technicians has to report to empanelled Medical officer of the Dialysis unit or On Call
Physician /Emergency Duty MO/CCU MO of the Hospital as per necessity. If needed the patients
should be transferred to the attached hospital as the criticality & condition of the patient demand.

Interdialytic complication and Management
The process of Dialysis is associated with development of certain medical complications. Some
of the common complications that can arise during Dialysis along with the signs and symptoms
and management outline is enumerated below:
A.HYPOTENSION
a. Signs and Symptoms of Hypotension
1. Gradual or sudden decrease in B/P
2. Increase in pulse rate
3. Cold, clammy skin (diaphoresis)
4. Cramping
5. Chest pain/angina
6. Yawning, feeling dizzy, sleepy or weak
7. Nausea/Vomiting
8. Decreasing mental status to loss of consciousness, diminution of vision
9. Seizure
10. Pallor
b. Treatment of Hypotension
i. Acute hypotensive Episode
1. NS bolus
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2. Place patient in trendelenburg position
3. The ultrafiltration rate should be reduced to as near zero as possible. Ultrafiltration can be
resumed (at a slower rate, initially) once vital signs have stabilized
4. As an alternative to saline, glucose, mannitol, or albumin solutions can be used to treat the
hypotensive episode;
5. Slowing the blood flow rate.
ii

Strategy to Prevent hypotension during dialysis

1. Use a dialysis machine with an ultrafiltration controller.
2. Counsel patient to limit salt intake, which will result in a lower interdialytic weight gain
(ideally<1 kg per day).
3. Reassess the patient’s dry weight.
4. Use a dialysis solution with a time-averaged concentration of sodium of 140-145 mM, as
tolerated.
5. Give daily dose of antihypertensive medications after, not before, dialysis.
6. Use bicarbonate-containing dialysis solution.
7. Use a dialysis solution temperature of 35.5C with adjustment downward (or upward) as
needed and tolerated.
8. Ensure a pre dialysis haemoglobin level of >11g/dL (110g/L).
9. Do not give food or glucose orally during dialysis to hypotension-prone patients.
13. Extend the length of dialysis by 30 minute
B. MUSCLE CRAMPS
 The four most important predisposing factors are hypotension, hypovolemia (patient below
dry weight), high ultrafiltration rate (large weight gain), and use of low-sodium dialysis
solution.
 These factors all tend to favour vasoconstriction resulting in muscle hypo perfusion leading
to secondary impairment of muscle relaxation
a.
1.
2.
b.
1.

Signs and Symptoms of Muscle Cramps
Can occur anytime in dialysis, especially middle to end of treatment
Muscle cramping of extremities that can often be seen in Hypotension
Treatment of Muscle Cramps
When hypotension and muscle cramps occur concomitantly, both may respond to treatment
with 0.9% saline; however, it is not unusual for muscle cramps to persist.
2. Hypertonic solutions (saline, glucose, and mannitol) may be more effective in dilating
muscle-bed blood vessels.
3. Nifedipine (10 mg) has also been found to reverse cramping Forced stretching of the
muscle involved (e.g., ankle flexion for calf cramping) may provide relief. Massage varies
in its utility on an individual basis.
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c. Prevention
1. Prevention of hypotensive episode will eliminate most cramping
2. The frequency of cramping is also inversely related to the dialysis solution sodium level.
Raising sodium levels to just below the threshold for induction of post dialysis thirst will be
beneficial. Avoiding low predialysis levels of magnesium, calcium, and potassium may
also be helpful.
3. Quinine sulphate, Carnitine, oxazepam, and prazosin, Stretching exercises.

C. DIALYSIS DISEQUILIBRIUM SYNDROME
1. The disequilibrium syndrome is a set of systemic and neurologic symptoms often
associated with characteristic electroencephalographic findings that can occur either during
or following dialysis.
2. Early manifestations include nausea, vomiting, restlessness, and headache. More serious
manifestations include seizures, obtundation, and coma.

a. Cause of Dialysis Disequilibrium Syndrome
1. Slower transfer of urea from the brain tissue to the Blood
2. Fluid shifts into the brain due to removal of wastes from the blood stream causing cerebral
edema
3. Rapid changes in serum electrolytes, especially in new patients
4. Acute changes in the pH of the cerebrospinal fluid during dialysis
5. Precipitating factors
6. Elevated BUN > 150
7. BFR to high
8. Treatment time too long
9. Dialyzer too big for first treatments (too efficient)

b. Management
i. Mild disequilibrium
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 Treatment is symptomatic. If mild symptoms of disequilibrium develop in an acutely
uremic patient during dialysis, the blood flow rate should be reduced to decrease the
efficiency of solute removal and pH change, and consideration should be given to
terminating the dialysis session earlier than planned. Hypertonic sodium chloride or
glucose solutions can be administered as for treatment of muscle cramps.
ii. Severe Disequilibrium
1. Dialysis should be stopped
2. The management of coma is supportive. The airway should be controlled and the patient
ventilated if necessary. Intravenous mannitol may be of benefit.
3. If coma is due to disequilibrium, then the patient should improve within 24 hours.
D. NAUSEA AND VOMITING
a. Causes
1. Hypotension-most common cause
2. Uremia
3. Disequilibrium Syndrome
4. Dialyzer reactions
5. Gastroparesis,
b. Management
1. Treatment the symptoms: antiemetics
2. Hypotension -NS bolus
E. HEADACHE
a. Causes
1. Hypertension
2. Inaccurate dry weight with too much fluid removed
3. Rapid fluid or electrolyte shift – Disequilibrium Syndrome
4. Anxiety/nervous tension
5. Caffeine withdrawal
6. With atypical or particularly severe headache, a neurologic cause (particularly a bleeding
event precipitated by anticoagulation) should be considered.
b. Headache Treatment
1. Analgesics
2. Hypertension: BP assessment
3. Hypotension – NS bolus
c. Prevention
1. Goal is to identify the cause and then prevent it in the future
2. Decreasing dialysis solution sodium also may be helpful in patients being treated with high
sodium levels
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F. CHEST PAIN
a. Causes
1. Ischemia to heart muscle (Coronary Artery Disease)
2. Anemia
3. Hypotension from fluid depletion
4. Hypovolemia
5. Anxiety-stress, physical exertion, illness
6. Haemolysis, air embolism, pericarditis
b. Treatment
Treat the symptoms:
1. Hypotension
2. Angina pain with Nitroglycerin
c. Prevention
1. Accurate fluid removal and weight assessment
G. ITCHING
a. Causes
1. Dry skin
2. Secondary hyperparathyroidism
3. Abnormal levels of calcium, magnesium and phosphorus in tissues
4. Allergies
5. Uremia with an elevated BUN
6. Itching appearing only during the treatment, especially if accompanied by other minor
allergic symptoms, may be a manifestation of low-grade hypersensitivity to dialyzer or
blood circuit components
b. Treatment
1. Adequate dialysis to regulate electrolyte levels
2. Lotions or medications for dry skin/allergies
3. Ultraviolet light therapy, especially UVB light, may be of help
c. Prevention
1. Control of uremia and secondary hyperparathyroidism
2. Adequate dialysis to regulate electrolyte levels
H. CHILLS AND FEVER
a. Causes
1. Vascular access infection
2. Cold dialysate or malfunctioning thermostat
3. Pyrogenic reaction
b. Symptoms
Infection:
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1.
2.
3.
4.
5.

Fever before, during and after dialysis
Feeling cold with a fever
Redness, swelling, tenderness, warmth or drainage from access site - Pyrogenic Reaction
Fever reaction due to presence of dead bacteria - Endotoxins
Low molecular weight endotoxin fragments may be able to cross any membrane,
irrespective of membrane pore size distribution

c. Caused by contamination of:1. Bicarbonate containers/system
2. Water system
3. Machine
4. Dialyzer or bloodlines
d.Symptoms of Pyrogenic Reaction
1. Cold sensation upon treatment initiation (40-70 minutes into treatment)
2. Sudden shaking chills, then temperature elevation (1-2 hours after chills) - resolves after
end of treatment
3. Headache/Muscle aches
e. Treatment:
1. Remove from dialysis immediately
2. Gather samples of dialysate /blood.
f. Prevention:
1. disinfection/sterilization
2. Use of aseptic technique
Also certain technical complications related to the Dialysis circuit, Dialyzer solutions etc. can
occur. A list of such common complication and their management is outline below:

I. CLOTTING IN THE EXTRACORPOREAL CIRCUIT
Formation of blood clots in the dialyzer and blood lines
a. Causes:
1. Inadequate anticoagulation
2. Low blood flow rate
3. Air in blood lines
4. Poor priming techniques
5. Loose connections
b. Signs of Clotting:
1. Increasing venous pressure readings
2. Dark blood in lines or drip chambers
3. Fibrin in drip chambers (“furry” appearance)
4. Visible clots or clumping of dark blood in the drip chamber or dialyzer
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c. Treatment: Anticoagulation
J. BLOOD LEAK
a. Cause:
1. Membrane rupture allowing RBC’s to cross over the membrane into the dialysate
2. Signs:
b. Blood leak alarm
Positive test for blood in dialysate
c Interventions
 Check dialysate outflow with Blood leak strip
– If positive, stop treatment, do not return blood
K. HEMOLYSIS
 Breakdown or destruction of RBC’s
– Releases potassium from damaged cells into the blood stream
– Decreasing the oxygen carrying capacity of the RBC
 Potentially life threatening
Manifestations
i.
a. Symptoms. The symptoms of haemolysis are back pain, tightness in the chest, and
shortness of breath.
b. Signs. A dramatic deepening of skin pigmentation may occur. Common are a portwine
appearance of blood in the venous blood line, a pink discoloration of the plasma in
centrifuged blood samples, and a marked fall in the hematocrit.
Etiology.
ii.
a. an obstruction or narrowing in the blood line, catheter, or needle; and
b. problem with the dialysis solution.
These are:
(1) Overheated dialysis solution
(2) Hypotonic dialysis solution (insufficient concentrate-to-water ratio)
(3) Dialysis solution contaminated with formaldehyde, bleach, chloramines (form city water
supply), copper (from copper piping), fluoride, nitrates (from water supply), zinc, and
hydrogen peroxide
iii.
Management
a. The blood pump should be stopped immediately and the blood lines clamped.
b. The haemolysed blood has a very high potassium content and should not be reinfused.
L. AIR EMBOLISM
 Introduction of enough air into extracorporeal system to stop circulation
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a. Causes:
1. Air leak in blood lines
2. Loose connections
3. Separation of blood lines
4. Patient inhales while central vascular catheter is open to air
5. Pre-safety checks not done or done improperly
b. Signs and Symptoms of Air Embolism
 Extracorporeal System:
Air pocket or foam (pink) in venous line Patient:
1. Coughing, shortness of breath
2. Chest pain or pressure
3. Tachycardia
4. Distended neck veins
5. Cyanosis/Gray color
6. Slight paralysis on one side of body (cerebral)
7. Confusion, convulsions, coma
8. Possible cardiac/respiratory arrest
9. If air has gone into the heart, a peculiar churning sound may be heard on auscultation.
c. Treatment of Air Embolism
1. Clamp blood lines and stop blood pump
2. Place patient in trendelenburg position
Turning them on their LEFT side
Treat symptoms:
1. Oxygen to address shortness of breath and chest pain
2. Normal saline to support blood pressure
3. Aspiration of air from the atrium or ventricle with a percutaneously inserted needle or
cardiac catheterisation may be needed if the volume of air warrants it.
M. EXSANGUINATIONS
 Extreme blood loss

1.
2.
3.
4.
5.
1.
2.

a. Causes:
Blood line separation
Needles dislodging from access
Rupture of access (at anastomosis or aneurysm)
Crack in dialyzer casing/Rupture of dialyzer
Loose dialyzer caps/connections
b. Symptoms
Blood on the floor or in the chair
Obvious bleeding source
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3.
4.
5.
6.
7.
1.
2.
3.
4.
5.
1.
2.
3.
4.

Hypotension
Machine pressure change alarms
Shock
Seizures
Cardiac arrest
c. Treatment of Exsanguinations
Identify the source of blood loss
Stop dialysis
Return blood if possible (not contaminated system)
Normal saline to support blood pressure
Oxygen for shortness of breath
d.Other Complications
Arrhythmia
Cardiac tamponade
Intracranial bleeding
Visual and hearing loss

N. DIALYZER REACTIONS
There appear to be two varieties: An anaphylactic type (type A) and a non-specific type
(type B)
a. Type A (anaphylactic type)
1. Manifestations. When a full-blown, severe reaction occurs, the manifestations are those of
anaphylaxis. Dyspnoea, a sense of impending doom, and a feeling of warmth at the fistula
site or throughout the body are common presenting symptoms. Cardiac arrest and even
death may supervene
2. Milder cases may present only with itching, urticaria, cough, sneezing, coryza, or watery
eyes. Gastrointestinal manifestations, such as abdominal cramping or diarrhoea, may also
occur. Patients with a history of atopy and/or with eosinophilia are prone to develop these
reactions
3. Symptoms usually begin during the first few minutes of dialysis, but onset may
occasionally be delayed for up to 30 minutes or more.
b. Nonspecific type B dialyzer reactions
1. Symptoms. The principal manifestations of a type B reaction are chest pain, sometimes
accompanied by back pain.
2. Symptom onset is usually 20-40 minutes after starting dialysis. Typically type B reactions
are much less severe than type A reactions.
c. Management
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1. Management is supportive. Nasal oxygen should be given.
2. Dialysis can usually be continued, as symptoms invariably abate after the first hour.
d. Prevention
Initiating dialyzer reuse or trying a different dialyzer membrane may be of value.
The following Medicines should be made available in the dialysis units for emergency
management of cases. The list is suggestive and additional medicine as required may be added.

Table 7: Essential Medicine
Sl No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Name of the Medicines
Ionotropes: Injections: Dopamine, Dobutamine, Nor-adrenaline, vasopressin
Solutions: 25% dextrose;; 5% dextrose
Injection Protamine
Injections: Lignocaine, amiodarone
Injection Hydrocortisone
Injection Adrenaline
Injection Atropine
Injection and tablet Pheniramine maleate
Capsule and tablet Nifedepine
Tablets: Clonidine, paracetamol, sorbitrate
Injection Nitroglycerine
Injections: Ondansetron, metoclopramide, pantoprazole, ranitidine
Injection vitamin K
Anti-convulsants Medozolam, Dilantin
Salbutamol

Also certain medical equipment like Blood pressure instrument, stethoscope, Glucometer
,Pulse oximeter etc has to be kept in the unit.
• All medicines are to be stocked in adequate quantities depending on patient load.
• Expiry dates of medicines to be verified periodically.
• Stocks are to be verified every morning and replaced.
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XI.

LABORATORY INVESTIGATIONS

Rationale: Assessment of adequacy of dialysis, nutritional status, bone mineral disorders,
anemia and monitoring for infections all require frequent laboratory investigations. Since
various biochemical and serological parameters are dependent on the methodology used and the
standardization and calibration of equipment widespread inter laboratory variation may be
observed. It is therefore necessary for a unit performing haemodialysis to have access to a
laboratory with reliable and reproducible results and to establish protocols of investigations for
patients dialyzing with them.
Basic investigations needed for starting Dialysis and follow up has to be provided by the
hospital. A list of such investigation is provided below in table. Also the opinion of in house
physician related to medical condition of the patients and present status should be given due
consideration before initiating treatment. This applies to case of maintenance Dialysis also
where patients come at regular interval irrespective of the number of time.
Table-8: Investigations recommended for patients on maintenance haemodialysis
Parameters
When to check
Blood urea
Once a month
Serum creatinine
Once a month
Serum sodium
Once a month
Serum potassium
Once a month
Hemoglobin
Once a month
Platelet count
Once a month
Total leucocyte count
Once a month
ESR
Once a month
Serum calcium
Three months
Serum phosphorus
Three months
PTH
Three months
Serum uric acid
Once a month
SGPT, SGOT, ALP,
Once a month
Once a month if Patients not attained target Hb, on EPO, not
receiving iron
Iron studies
Once in three months if Patients not attained target Hb, on EPO,
receiving iron
Once in three months if Patients has attained target Hb, on EPO
ON ADMISSION
HbsAg, HIV and Anti HCV have to be done .
Any other investigation if deemed necessary by attending physician in context of medical
condition of the patient should be duly conducted.
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XII. STANDARD OPERATING PROCEDURE (SOP) OF WATER
TREATMENT PLANT
Rationale: The average haemodialysis patient is exposed to approximately 25 times the
amount of water normally ingested by an individual. In addition he is deprived of the protective
barrier of the gastrointestinal tract and the detoxification function of the kidneys, increasing the
risk several fold of toxicity caused by the numerous chemical and microbiological contaminants
in the water. The final quality of the water is dependent on the configuration of the treatment
system and the quality of the feed water which itself may be highly variable. As processes of
haemodialysis evolve with use of high flux dialyzers and hemodiafiltration probably
becoming increasingly used many countries in the world have made the use of ultrapure water
the goal of every dialysis unit. This requires a unit to design a system capable of delivering this
very high quality from the worst feed water and a monitoring system and quality assurance to
prevent breakdown of the system. The following guidelines describe the maintenance and
monitoring of a system designed to reliably provide ultrapure water
A. OPERATING PRINCIPLES:
1. Switch on the MCB of R.O control panel.
2. Switch on the dosing pumps of the plant-1 (Chlorine dosing, De-chlorine Dosing, Anti-Scaling
Dosing-1)
3. Switch on the Raw Water Pump-1 (RWP-1). Wait until the output pressure of SOFTENER
container cross zero or Reject flow starts.
4. Switch on the High Pressure Pump of plant 1 (HPP-1)
5. Switch on the UV dosing pump.
6. After filling half of plant-1 output container, switch on the dosing pumps of the plant-2 (pH
correction dosing, Anti-scaling dosing-2)
7. Switch on the Raw Water Pump-2 (RWP-2). Wait until the Reject pressure meter cross zero or
Reject flow starts.
8. Then switch on the High Pressure Pump of plant- 2 (HPP-2).
9. After filling half of the product container switches on the either Storage Water Transfer Pump1(SWTP-1) or Storage Water Transfer Pump-2 (SWTP-2) to re-circulate product water from
plant to dialysis unit and dialysis unit to plant.
B. PREPARATION OF DOSING SOLUTION:
1. Chlorination solution: 750ml-1lit (depends on RAW Water) Sodium Hypochlorite mixed with
50 lit of raw water and wait for 15-20 minutes and check Oxidation Reduction Potential (ORP)
reading maintaining 80-120.
2. De-chlorination solution:750ml-1kg (depends on RAW Water) Sodium Meta-bisulphite
(SMBS) mixed with 50 lit of raw water and wait for 15-20 minutes and check Oxidation
Reduction Potential (ORP) reading maintaining 80-120.
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3. Antiscalant solution: 120-250ml Antiscalant dosing mixed with 50 lit R.O water for R.O-1
&100ml anti-scalant for R.O-2.
4. pH solution:300-500gm (depends on Water) Caustic soda flax mixed with 50 lit R.O water and
check whether pH value in the range of 5-12.
5. Regeneration solution: 5kg of iodine free salt mixed with water.
C.
1.
2.
3.
4.

DONT’S IN R.O PLANT:
Do not change the valve (blue & yellow) from it’s current position (marked position).
Do not move the position of BRINE CONTROL VALVE from it’s current position.
Do not on/off the dosing pumps unnecessarily.
If alarm rises, please go through the micro-controller screen before accept it.

D.
1.
2.
3.
4.
5.

DO’S IN R.O PLANT:
Check raw water supply container before starting the plant.
Check ORP meter reading, it should be in between 80-120.
Check dosing solutions before start up the plant.
Check feed pr. And Reject pr. It should be 3-7 kg-pa.
Check Reject pr. It should be more than feed pr. Similarly, Reject flow should be more than
Product flow.
6. If heater is on, then floe tee of product water container should be out of it.
7. Check dosing solution (chlorination, de-chlorination, anti-scaling, Ph, regeneration solution)
regularly.
It is mandatory on the part of the O&M Partner to carry out water testing as per standard
guidelines in accredited laboratory every 6 month and procure AAMI certification for the
respective units. A copy of the certificate has to be duly submitted to Hospital Authority.
Daily heat disinfection of the machine is to be carried out and record of the same is to be
maintained.

Each component of the water treatment system must be thoroughly cleaned & sterilized as per
the manufacturer’s recommendation. The process of sterilization should be carried out once
every 15 days. After sterilization it is essential that the sterilient is completely removed before
the treated water is used for dialysis.
Cleaning & sterilization of the water storage tank & plumbing is necessary once every 15
day.
A log should be maintained documenting the performance of the water treatment system
components and indicating the maintenance done on each component. Water treatment to
achieve the following water quality (AAMI standards) is mandatory for all haemodialysis
units. As per (Table 9)
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Table: 9: Comparison of maximum water contaminant levels and methods of
analysis recommended by the European Pharmacopoeia and the AAMI
Contaminant

Methods of analysis

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chloramines
Chromium
Copper
Cyanide
Fluoride
Free chlorine
Lead
Magnesium
Mercury
Nitrate
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Zinc

Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Colorimetry
Atomic absorption spectrometry
Atomic absorption spectrometry
Spectrophotometric
Molecular photoluminescence
Colorimetry
Atomic absorption spectrometry
Atomic absorption spectrometry
Atomic absorption spectrometry
Colorimetry
Flame photometry 8
Atomic absorption spectrometry
Atomic absorption spectrometry
Flame photometry
Turbidimetric method
Atomic absorption spectrometry
Atomic absorption spectrometry

Maximum
Concentration
(mg/l) AAMI
0.0100
0.0060
0.0050
0.1000
0.0004
0.0010
2 (0.05 mmol/l)
0.1000
0.0140
0.1000
0.0200
0.2000
0.5000
0.0050
4 (0.16 mmol/l)
0.0002
2.0000
(0.2 mmol/l)
0.0900
0.0050
70 (3.0 mmol/l)
100
0.0020
0.1000

European
Pharmacopoeia
0.0100
0.0060
0.0050
0.1000
0.0004
0.0010
2 (0.05 mmol/l)
0.1000
0.0140
0.1000
0.0200
0.2000
0.5000
0.0050
2 (0.08 mmol/l)
0.0010
2.0000
2 (0.08 mmol/l)
0.0900
0.0050
50 (2.2 mmol/l)
100
0.0020
0.1000
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Table -10 : Maintenance of water Treatment System and regular monitoring should
follow the criteria’s
Component
Monitoring
Maintenance
Recommended Frequency
Parameter
required
Depth Filter
Pressure drop Backwashing
& Twice a week and daily
across filter
Rinsing
during the monsoon or when
water is contains extra
suspended particles/impurities.
Activated
Carbon Filter
Activated
Carbon Filter
Softener

Pressure drop
across filter
Chlorine
in
product water
Hardness

Backwashing
Rinsing
Changing
charcoal
Regeneration

Membrane
filters
Reverse
Osmosis
membranes

Pressure drop
across filter
Inlet,
Reject
and
Permeate
pressures & flows

Change of filter

Reverse
Osmosis
membranes
Deionizer

Conductivity

Storage
tank
and Pipeline

Conductivity or
resistivity
Bacterial counts

&

Twice a week

of If > 0.1 µg/ml.
Failure to achieve 10 fold
decrease.
 25%

Increase in inlet
pressure > 25%.,
or
decrease
in
permeate flow by
25%
Increase by 50%
from baseline

Cleaning
offline

of

membranes

< 1megaohm or >
0.5 micromhos
>50%
increase
over baseline.

Regeneration with acid and
alkali
Cleaning & Disinfection

Cleaning
of membranes
offline or Replacement
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XIII. Responsibilities of Hospital authorities
1. A monitoring committee to monitor the day to day activities and operational components
of the Dialysis service has to be formed at the hospital level . MSVP/ the Superintendent
will act as the head of the committee. For units located in District level (Secondary tier
hospital), the senior most Physician of the hospital, the Medical Officer In charge of the
critical care unit (if already functional) & a Asst superintendent or equivalent rank officer
designated to monitor the unit will be the members of the committee. In case of Medical
Colleges, MSVP will head the committee assisted by Deputy Superintendent. Senior
Nephrologists, one senior Physician from the department of medicine and anesthesia,
Medical Officer In charge of the critical care unit as nominated by hospital authority and an
Asst superintendent (NM) or equivalent rank officer will be part of the committee. They
will supervise the functioning of the Dialysis Units and meet once a month at the hospital
level to discuss issues and problems related to the unit with the staff of the hospitals and the
PPP unit. They will send their report on a monthly basis before the State Level Dialysis
Committee.
2. One officer of the level of Assistant Superintendent (NM) or equivalent rank as designated
by the MSVP /Superintendent will visit the Dialysis Unit on a daily basis and check
protocol implementation and report to MSVP /Superintendent. All day to day issues will be
discussed in meeting of hospital level monitoring committee.
3. The MSVP/Superintendent will be required to monitor the unit on regular and situational
basis. Also matters related to payment of quarterly premium fees, electricity bills, timely
verification of bills raised against free cases by the PPP partners and payment against free
cases have to be monitored and default of terms & condition of agreement if any be brought
to notice of partners and compliance ensured.
4. The On Call Physician will be required to visit the Dialysis facility on daily basis to check
protocol implementation and any other relevant issues and report to hospital monitoring
committee. Also the Medical officers on call in Emergency /EOW/CCU will have to attend
patient of the Dialysis unit on call in situation of emergency and treat and manage case as
per situation. The patient if needed can be transferred to emergency wards, CCU or other
wards of hospital as per the case and criticality of the patients.
5. The patients can come to Dialysis units either via OPD, IPD and Emergency of the hospital
or can come as referral case from other Government hospitals or private facilities (through
emergency). Basic investigations needed for starting Dialysis and follow up, irrespective of
the number of times, has to be provided by the hospital. A list of such investigation is
included in SOP. Also the opinion of in house physician related to medical condition of the
patients and present status should be given due consideration before initiating treatment.
All patients should undergo mandatory check up before and after Dialysis. Also record of
such patients has to be maintained as similar to any other hospital patients for Medico50

Legal requirements. The hospital authority will also enforce that the unit maintains record
in standard pro-forma as provided in annexure-1. This applies to case of maintenance
Dialysis also where patients come at regular interval.
6. The hospital will supply Emergency Medicines, catheters, IV sets etc as may be required in
the Dialysis unit including Oxygen therapy. The O&M partners will be required to raise
requisition to hospital regarding their requirements from time to time and also provide
utilization certificate (UC) towards the same .The O&M partners should not charge for any
commodity or medicine used during any emergency or patient related purpose in Dialysis
unit which is already supplied by Hospital Authorities.
7. Ensure peaceful use of the Hospital Site and free access of all the equipments and
accessories in the Hospital Site by the Concessionaire/ O&M Partners under and in
accordance with the provisions of the O&M Agreement without any hindrance from the
Hospital Authority or any Governmental Agency or persons claiming through or under
it/them.
8. Refer patients for free services in accordance with the provisions of the O&M agreement.
9. Monitor that the equipment supplier, complies with requirements of comprehensive annual
maintenance and repair services, during the warranty period and thereafter as per terms of
contract with the supplier by the WBMSCL/DoHFW.
10. To check whether the O&M partners have installed approved soft ware packages of the
DoHFW for disseminating information on multiple parameters on operation and
management for the Dialysis services undertaken by the Concessionaire/O&M Partners in
the concerned hospital.
11. Monitor signing of the CMC by the Concessionaire/ O&M partners with the supplier as per
the contracted value three months prior to completion of warranty period;
12. Facilitate integration of the Concessionaire/ O&M partners and the supplier to ensure
services as per provisions of the O&M agreement by the Concessionaire / O&M partners
including maintenance of equipments.
13. As the Dialysis unit is owned by the Hospital and the ownership of all the equipments are
with the hospital authorities, there is no requirement to procure CE (Clinical Establishment)
license by the Concessionaire/ O&M partners for the unit as per provisions in CE rules but
all the norms and regulation of CE rules are to be followed strictly. The unit is an integral
part of the hospital with the private partners being the O&M partners responsible for
operation and management of the unit under defined terms and conditions as per the legal
agreement signed between the Hospital Authorities and the private partners.
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XIV. Responsibilities of O&M Partners (PPP Based units)
1.

As regard the manpower it is recommended that the PPP partners will have to maintain
round the clock supervision by qualified Medical Practitioners (MBBS or Higher
qualification) with experience in Dialysis procedures to supervise the dialysis in each shift
and take care of medical problems of patients and do intervention as and when needed.
PPP partners have to ensure that all patients in their unit are attended by a qualified Doctor
as specified. All relevant documents have to be submitted to the Hospital Authority.

2. Regarding deployment of technicians it is recommended that as per terms and conditions
of agreement all technicians must be qualified and should have cleared examination
conducted by State Medical faculty and equivalent. All relevant documents related to
manpower if not yet submitted have to be duly submitted to Hospital authority at earliest.

3. As already mentioned above the hospital will supply Emergency Medicines, catheters , IV
sets etc as may be required in the Dialysis unit including Oxygen therapy. The O&M
partners will be required to raise requisition to hospital regarding their requirements from
time to time and also provide utilization certificate (UC) towards the same. The O&M
partners should not charge for any commodity or medicine used during any emergency or
patient related purpose in Dialysis unit which is already supplied by Hospital.
4. The O&M Partner will be responsible, as per provision of the agreement, for proper
maintenance of the machines, related equipments and accessories provided by the
WBMSCL on behalf of the DoHFW for this scheme and comply with the conditions of
CMC relating to the contracted value and terms of payment for CMC as set out by the
WBMSCL on behalf of the DoHFW with the concerned supplier during procurement of
equipments.
5. Be responsible to sign the CMC with the supplier as per the contracted value three months
prior to completion of warranty and free services period.
6. Be responsible to make necessary payments for CMC and repair charges to the supplier in
accordance with the terms of the agreement by the WBMSCL with the supplier.
7. Ensure that the services are provided round the clock throughout the year for at least 95%
of the time with maximum of 5% time to be spared for maintenance activities of the
equipments. The prescribed services will not be interrupted for more than five days in a
quarter;
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8. The Concessionaire shall comply with the requirements of The Clinical Establishment Act
and The Clinical Establishment Rule applicable, if any, for engaging of medical and
technical personnel;
9. procure the Clearance licenses required for commencing the services including the
licenses like Trade License etc;
10. Conduct Tests/Services as per the Good Industry Practices and comply with the
requirements of the relevant Clinical Establishment Acts and Rules as applicable;
11. Deliver required reports and comply with other formalities if any for Dialysis services to
the patients after performance of Dialysis services;
12. Deliver prescribed medical advises as required in case of Dialysis Services to the patients
on discharge after performance of Dialysis; duly signed by qualified Medical practitioners
not below the rank of MBBS .
13. Maintain cleanliness; dispose of biomedical waste as per applicable norms. The Hospital
Authorities are requested to co-operate with the partners in waste management system by
providing necessary training and logistic support if needed. All the expenses towards
Waste Management for the Dialysis unit including manpower, logistics and disposal if
done by outsourcing with help from hospital will be totally borne by the private partners.
14. Arrange for and maintain security of the Hospital Site where the services are provided at
its own cost.
15. Maintain the Clearances by complying with the conditions there under and renewals if any
required from time to time and comply with all statutory requirements for running its
operation and submit the same for review of the Hospital Authority as and when required.
16. Regularly pay salaries and other emoluments to the staff engaged by it for the services
operated by the Concessionaire/ O&M Partner.
17. Submit a list of the personnel engaged for the services as O&M partner to the Hospital
Authority and provide identity card issued by the Hospital Authority to all the personnel
engaged in the Centre.
18. Display conspicuously in the Hospital Site, the rate chart for the prescribed services for the
patients of Government Hospitals as well as for patients referred by private
hospitals/practitioners.
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19. Obtain and maintain insurances within one month of start of operation of the services for
the Hospital Sites including the equipments as per Good Industry Practice including
insurances against damages to property due to force majeure, insurances against theft and
loss of equipment and such other insurances as are required for the Services undertaken by
the Concessionaire/ O&M partner.
20. Install a suggestion box in the Hospital Site to enable patients to give feedback based on
which actions are to be taken for patient/customer satisfaction.
21. The Concessionaire shall ensure that the services operated by it shall be accessible for
teaching and training purposes for undergraduates and postgraduates students for their
training as and when required.
22. The Concessionaire shall install approved soft ware packages of the DoHFW to
disseminate information on multiple parameters on operation and management of the
Centre which would include details of referrals from the Government Hospitals, referrals
from private hospitals/doctors (through emergency), details of patients and investigations
conducted, free services provided etc on daily basis. The Concessionaire will bear all
expenses as part of their operating costs for installation of these packages.
23. The system mentioned under ‘a’ above shall be connected through LAN with the
concerned MSVP/Superintendent as the case may be for regular accessibility. The same
shall also be accessed by the DoHFW at the state level.
24. The Concessionaire shall maintain all necessary records relating to claim and
reimbursement of free services provided to the patients in each month out of the
concession fees.
25. The Concessionaire shall be required to make online submission of monthly performance
reports in prescribed format to The Hospital Authority as well as to the DoHFW at the
state level. The same shall be required to be submitted by the 2nd day of the next month.
26. The Concessionaire shall bear all expenses as part of their operating costs for procurement
and usage of required facilities/services for generating the above information and
submitting required documents in this respect.
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ANNEXURE 1
Patient Records:
Hospital:
Date:_______________________________
Serial No:___________________________
Name:______________________________
Dialysis No:___________________________
Ward:_______________________________ Access:_______________________________
Bed No:_____________________________ Dialyzer:______________________________
Registration No:_______________________ Heparin:______________________________
Paying/Free:__________________________ Pre Dialysis Weight:_____________________
Starting Time:_________________________ Post Dialysis Weight:_____________________
Closing Time:_________________________ Target Ultra Filtration :___________________
Type of Dialysis:_________________________
Total
Hours:___________________________
Doctors Name:
Diagnosis:
Next Dialysis Date:
Time

B.P.

Time

B.P.

Time

Infusion

Medicine

Signature………………………………………..
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ANNEXURE 2
Name of the Dialysis units under FPDC managed by O&M partners

Sl
No
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

Name of hospital

District

Howrah District Hospital
Calcutta Medical College & Hospital (MC&H)
Calcutta National Medical College
IDBG Hospital
Malda Medical Coddege & Hospital
Murshidabad Medical College & Hospital
College of Medicine & Sagar Dutta Hospital/ Kamarhati
College of Medicine & JNM Hospital, Kalyani
Bishnupur SD Hospital
Birbhum District Hospital (Suri)
Rampurhat SD Hospital
Asansol DH
Coochbehar District Hospital
Dakhin Dinajpur District Hospital/ Balurghat
Gangarampur SD Hospital
Siliguri District Hospital
Darjeeling District Hospital
Purba Medinipur District Hospital, Tamluk
Bolpur SDH
Hooghly DH, (Chinsura)
Arambag SD Hospital
Uluberia SDH
Alipurduar District Hospital
Jalpaiguri Diatrict Hospital
North 24 Pargnas DH, Barasat
Basirhat SD Hospital
Dr. B.N. Bose ,Barrackpore SDH
Nadia District Hospital (DH), (Krishnanagar)
Purulia District Hospital
South 24 Pgs.DH, MR Bangur
Diamond Harbour DH
Vidyasagar State General Hospital (SGH)
Uttar Dinajpur District Hospital/ Raigung
Jhargram SD/ District Hospital

Howrah
Kolkata
Kolkata
Kolkata
Malda
Murshidabad
N-24 Pgs
Nadia
Bankura
Birbhum
Birbhum
Burdwan
Coochbehar
Dakshin Dinajpur
Dakshin Dinajpur
Darjeeling
Darjeeling
East Medinipur
East Medinipur
Hooghly
Hooghly
Howrah
Jalpaiguri
Jalpaiguri
N-24 Pgs
N-24 Pgs
N-24 Pgs
Nadia
Purulia
S-24 Pgs
S-24 Pgs
S-24 Pgs
Uttar Dinijpur
West Medinipur

No of
Beds
10
10
10
10
10
10
10
10
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
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ANNEXURE 3
Government of West Bengal
Department of Health & Family Welfare
CONSENT FOR HEMODIALYSIS

I have been explained the nature of disease (Acute Renal Failure/Chronic Renal Failure /
RPRF) and the need for dialysis. Hemodialysis involves passage of blood through an artificial
Kidney which cleans the blood. The blood from the body is taken out through A. V. Shunt / A.
Fistula / Femoral catheterization / Internal Jugular catheterization / sub-clavian catheterization. The
procedure lasts from 3-5 hours.
I have been told about the need of blood or blood products and the risks involved. I wish to
receive blood and /or blood products if it is necessary. Hemodialysis may have to be postponed or
interrupted for reasons, beyond our control viz machinery failure or breakdown etc.
The procedure & above complications have been explained to me in my own language (i.e.
……………..) by ……………………………. I have understood the procedure & complications,
to my full satisfaction. I hereby give unreserved consent for Hemodialysis. to be performed /
supervised by doctor(S) and/or nurses and/or other technical people of the unit.
I have understood above all in my own langue. Knowing the serious state of my patient I
am giving the consent for Dialysis catheter insertion and initiation of Dialysis. The authority will
not be liable if patient died during insertion of Dialysis catheter and or during Dialysis.
Name ………………………………………………………………………………………………...
Signature of Pt. / Guardian ………………………… Witness / Nurse Signature…………………..
Relationship of guardian to Pt ……………………Name……………………………………………
Dr. Signature ………………………………………………………………………………………..
Patient’s Satisfaction Report
Name of patient ……………………………………………. Age ………… (Years) sex ………….
Address ……………………………………………………………………………………………...
Phone …………………………………….. Mobile ………………………………………………...
Name of referring Hospital: …………………………….
(i)

Whether satisfied with the service : Yes / No

(please tick your opinion)

(ii)

If dissatisfied say the reason(s)……………………………………………………..

(iii)

Suggestion(s). If any: …………………………………………………………….......
……………………….
Signature of Patient / Party
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ANNEXURE 4
িকডিন েরাগীর খাদয্ তািলক
(কম েসািডয়াম, কম পটািসয়াম যু� আিমষ)(Non Veg)
কয্ালির: ১৭০০ িকেলাকয্ালি

ে�ািটন: ৩৫ �াম

নুনঃ ৩ �াম



সকােল

: ৫০ িমিল দুধ যু� ১ কাপ চা, �ীম ে�কার িব�ু ট – ২ িপস



জল খাবার

: রি-২ িপস, সি�- ১ বািট(১০০ �াম),

েস� িডম(কুসুম

ছাড়া) ৪০ �াম। ১ ফািল ফল (আেপল/েপয়ারা/শশা/পাকা
েপেপঁ)


দুপুেরর খাবার : ভাত ৬০ �াম, েস� সি�/ ভাজা সি�, সি�- ১বািট
(১০০ �াম)মাছ ৪০ �াম/ িচেকন।



িবেকেল চা

: মুিড় (নুন ছাড়া)-১ বািট ে� কেয়ক টু কেরা শশা/ িচঁেড় ভাজা
(েতল ছাড়া), িলকার চা ১ কাপ



রােতর খাবার : ভাত ৬০ �াম বা রি৩ িপস, সি�-১ বাি(১৫০ �াম)মাছ
৪০ �াম/ িচেকন সয্ালাট �েয়াজন মত(টময্ােটা ছাড়)



পিরবত খাবার : ১০ �াম িডেমর বদেল ৩০ িমিল দুধ খাওয়া েযেত পাের।
৪০ �াম িডেমর বদেল ৭৫ িমিল দুধ খাওয়া েযেত পাের।



েয সব খাবার খাওয়া যােব না : * বাদাম চেকােলট, েকােকা ইতয্াি।
* পাঁপড়, চাটিন, আচার, েকাটর খাবার।



অিতির� মশালা যু� খাবার, েতেলভাজা, চাউিমন ইতয্ািদ



খাবাের েবিকং পাউডার, খাবার েসাডা বয্বহার করেবন না



অিতির� পিরমােন দু�জাত �বয্ েযমন মাখন(লবণ যু�), িচজ ইতয্িদ



েবশী পটািশয়াম যু� ফল – েযমন সেবদা, আম, পািতেলবু, কাঁচা েপঁেপ, আমলকী
ইতয্ািদ খােবন না



েবশী পটািশয়াম যু� শাক সি� েযমন- পালংশাক, টেমেটা, ধেনপাতা, কচু , রা�া
আলু ইতয্িদ খােবন না



রা�ার সময় েকবল মা� ৩ �াম নুন বয্বহার করেবন। পােত নুন খােবন না
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ANNEXURE 5A
Particulars and Specifications as well as Features of the equipments and related equipments
handed over to the Concessionaire for implementation of the scheme as per provisions of the
Agreement

1. Haemodialysis Machine (DIAMAX): (nos. 5/10) and Technical Specifications for the
Machine
Operational Requirement
I.
II.
III.

Machine should have facility for variable Sodium, Acetate, Bicarbonate, Regulated Ultra
Filtration, Sequential Dialysis (Isolated UF)
Upgradable to future software developments and can be linked with Patient Data
Management System
The blood pump should be able to run at least from 50 to 600ml/min and adaptable to
standard A-V blood lines and should run even in the absence of water or dialysis flow.

Technical Specifications
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Should have facility for conventional dialysis
Battery back-up for 20-30 minutes to run complete machine with heater supply
Should have Na, Bicarbonate and UF profiling
Dialysate temperatures selectable between 35°C to 39°C or wider
Variable conductivity setting between 12.5 to 15 mS/cm or wider
Should have variable dialysate flow at least 350-800 ml/min and should have increasing
facility in steps
Should have facility to show trends curve of all parameter for 15-20 minutes
Heparin pump with adaptability of various sizes of syringes up to 50 ml with pump flow rate
from 1-10 ml/hr( 0.1 ml increments)
Ultra filtration 0.1 to 2.5 litres/hr or more. The in and out fluid circuit must be separated so that
there is no chance of contamination in the event of membrane rupture.
Treatment parameter should be displayed by graph and digitally both
Should have integrated heat and chemical disinfection facility with both short and long
disinfection programme with day, night and week schedule
Should have accurate feedback control conductivity mixing technique.
Should have drain facility.
Should have accurate UF control by flow by volume control measurement technique.
Should have Blood Volume sensor.
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•

All important data should be pre-setted so that machine can be used anytime without feeding
data every time
Should have automatic self test facility
Should have auto ON/OFF Facility
Should have user friendly display system
Machine can be connected to computer to feed all data and trouble shoot whenever any
problem
Blood pump rate at least from 30-500 ml/min or wider adaptable to standard A-V bloodlines
Alarm for reverse Ultra filtration and also be able to do sequential dialysis
On line in build NIBP recording

•
•
•
•
•
•
•

Alarms
•

Audio visual alarms on limit violation of conductivity, blood leak, air leak, trans-membrane
pressure, Dialysis temperature, Haemodialysis Completion, end of disinfection process, bypass
and blood pump stop, dialysate empty.

System Configuration Accessories, spares and consumables
Should disclose the list of free of cost accessory supplies including dialyzer, tubing and bacterial
filters.

Environmental factors
I.
II.

The unit shall be capable of being stored continuously in ambient temperature of 0 to 50°C
and relative humidity of 15-90%
The unit shall be capable of operating continuously in ambient temperature of 10 to 40°C
and relative humidity of 15-90%

Power Supply
Power input to be 220-240VAC, 50Hz fitted with Indian plug
UPS of suitable rating with voltage regulation and spike protection for 60 minutes back up.

Standards, Safety and Training
I.
II.
III.
IV.

Should be US FDA / CE ("Conformité Européene") / UL / BIS/ MOH Japan Certified
Manufacturer/Supplier should have ISO certification for quality standards.
Should carry warranty of 1 (one) years.
Rate of CMC for next 7 years
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V.
VI.
VII.
VIII.

Supplier should have adequate experience and maintenance of similar equipment in at least
3 to 4 major hospitals.
Comprehensive training for lab staff and support services till familiarity with the system.
Should build local service facility with reasonable inventory to take care of the service part
The service provider should have the necessary equipments recommended by the
manufacturer to carry out preventive maintenance test as per guidelines provided in the
service/maintenance manual.

Documentation
I.
II.
III.
IV.
V.

User/Technical/Maintenance manuals to be supplied in English.
Certificate of calibration and inspection.
List of Equipments available for providing calibration and routine Preventive Maintenance
Support as per manufacturer documentation in service/technical manual.
List of important spare parts and accessories with their part number and costing.
Log book with instruction for daily, weekly, monthly and quarterly maintenance checklist.
The job description of the hospital technician and company service engineer should be
clearly spelt out

Optional:
• Bicart Select technique and online clearance kT/V
• Automatic diagnosis of malfunctioning with on line ability to show the faults with trouble
(Technical service Mode)
• Ability to monitor pulse rate and NIBP with graphic and tabulated trends.
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ANNEXURE 5B
Specification of Water Treatment Plant (WTP) with capacity 500
Litre/Hour post RO water
1. It should have capacity to produce 500 Liters /Hour post RO water.
2. Should be of Microprocessor based double pass RO system.
3. It should have Raw water tank (12000 liters capacity), Multi grade Filter, Iron removal,
Charcoal (twin) Filter, softener, Reverse Osmosis,Ultra Violet Steriliser, RO water Storage
tank of 1500 litres ( stainless steel with conicle bottom and heater to heat water up to 100
degree C with thermal insulation jacket & twin delivery pump (should be of stainless steel)
etc. and should have internal plumbing for post RO water supply to each machine by Food
grade PVC pipeline with character to sustain heat up to 93 degree centigrade for heat
disinfection. (The pre-treatment and RO system should be fully automatic)
4. Should have pre RO micron filter for Bacterial protection.
5. It should have Rinse and Flush facility for the membranes in R.O. Unit.
6. It should have Conductivity meter, Pressure Gauge, Flow indicator.
7. There should be adjustments for output for water saving depending on the number of machines
in use.
8. It should have Stainless Steel Connectors for Water Outlet at Dialysis machine connecting
points.
9. The chemical, contaminants, endotoxin and microbial tests of post R.O. water should pass
AAMI standards. The test should be done in every 6 (six) months intervals to ascertain the
quality of water. The cost of performing the tests would be borne by the vendor.
10. The pipeline for RO water supply along with the connectors and the drainage pipe materials
will be supplied by the RO vendor to the person responsible for the Turn key project of the
Dialysis unit. The maintenance of the pipeline will be done by RO supplier.
11. Should carry warranty of 1 (one) year.
12. Rate of CMC for next 7 years.



Optional:
Should have display for supply and temperature of Permeate & for Raw Water.



It should have fully automatic disinfection system.

Desirable Standard of the equipment:
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•

CE(conformity européenne)/ US FDA/ BIS standard

•

For assembled component the quality standard would be as per approval of appropriate
standard authority related to use component.
Warranty and CMC includes everything in Specification of the equipment and all accessories
and ancillaries in Turn key

Specification of Water Treatment Plant (WTP) with capacity 250
Litre/Hour post RO water
1. It should have capacity to produce 250 Litre/Hour post RO water.
2. Should be of Microprocessor based double pass RO system.
3. It should have Raw water tank (6000 litres capacity), Multi grade Filter, Iron removal,
Charcoal (twin) Filter, softener, Reverse Osmosis,Ultra Violet Steriliser, RO water Storage
tank of 750 litres( stainless steel with conicle bottom and heater to heat water up to 100 degree
C with thermal insulation jacket& twin delivery pump (should be of stainless steel) etc. and
should have internal plumbing for post RO water supply to each machine by Food grade PVC
pipeline with character to sustain heat up to 93 degree centigrade for heat disinfection. (The
pre-treatment and RO system should be fully automatic)
4. Should have pre RO micron filter for Bacterial protection
5. It should have Rinse and Flush facility for the membranes in R.O. Unit
6. It should have Conductivity meter, Pressure Gauge, Flow indicator
7. There should be adjustments for output for water saving depending on the number of machines
in use.
8. It should have Stainless Steel Connectors for Water Outlet at Dialysis machine connecting
points.
9. The chemical, contaminants, endotoxin and microbial tests of post R.O. water should pass
AAMI standards. The test should be done in every 6 (six) months intervals to ascertain the
quality of water. The cost of performing the tests would be borne by the vendor.
10. The pipeline for RO water supply along with the connectors and the drainage pipe materials
will be supplied by the RO vendor to the person responsible for the Turn key project of the
Dialysis unit. The maintenance of the pipeline will be done by RO supplier.
11. Should carry warranty of 1 (one) year.
12. Rate of CMC for next 7 years.

Optional:
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Should have display for supply and temperature of Permeate & for Raw Water



It should have fully automatic disinfection system.
Desirable Standard of the equipment:

•

CE(conformité européenne)/ US FDA/ BIS standard

•

for assembled component the quality standard would be as per approval of appropriate standard
authority related to used component.
**Note: Warranty and CMC includes everything in Specification of the equipment and all
accessories and ancillaries in Turn key
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