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Message

The enumeration of CD4+ T lymphocytesis of great importance in determining the 

eligibility for initiation of treatment  of ART in asymptomatic  people living with HIV. Therefore  it 

is essential that the estimation of CD4 is done accurately and reliably at the designated 

laboratories.

At present we have around 254 testing laboratories for CD4 estimation catering 450+ 

ART centres. An effort is also being made that services of this testing of CD4 is provided to the 

beneficiary near to their places of residences so that they have to travel less for getting their 

testing done. In this direction a step has already been taken and 20 Point of Care machines have 

been made operational in remote areas to reduce the inconvenience to the patients for getting 

this tests done for initiation and monitoring of ART.

This guideline has been made user friendly and provide assistance to the user by many 

examples and SOPs given in this guideline.

Further in line with the 90-90-90 target for controlling the HIV/AIDS epidemic, that  is 

90% the proportion of people to know they have HIV, 90% of them on antiretroviral treatment, 

and 90% of them with suppressed viral load, NACO will continue to  expand  availability  of 

testing, care and treatment services along with adherence to quality standards. It is hoped that 

this manual will serve as the guiding document for  resolving any inconsistencies that may be 

existing in testing and ultimately clients will benefit from compliance to  this  guidance  and 

receive quality assured testing services, resulting in appropriate care and treatment .

I congratulate Lab Services Division for revising the technical aspect of guidelines for 

Cd4 estimation  so that  the  testing  can  be  made  operational  in a  standardarized  qualitative 

manner all across the centres.

(K.B. Agarwal)
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Preface

Antiretroviral therapy (ART) is estimated to have saved around 1.5 lakhs lives since its 

introduction in the national programme, a decade ago. Currently, there are over 8.5 lakh 

people living with HIV (PLHIV), under ART coverage in the country. This includes a sub-set of 

over 45,000 children with HIV. Enumeration of CD4+ T lymphocytes is critical for ascertaining 

eligibility for ART initiation as well as assessing treatment effectiveness. About 254

 CD4 testing machines are operational at ART centres, servicing the needs of PLHIV for 

receiving appropriate life-saving care and treatment.

The National AIDS Control Organization (NACO) has undertaken measures to ensure quality 

of CD4 testing such as a National External Quality Assessment Scheme (NEQAS) for 

enumeration of CD4+ T lymphocytes with National AIDS Research Institute (NARI) as the 

apex laboratory and EQA provider. In order to ensure seamless implementation of the 

NEQAS and continual  capacity  building of  personnel  involved  in enumeration  of  Cd4+ T 

lymphocytes, 13 regional centres are functional across the country to provide customized 

support to the ART centres.

This manual provides a detailed description of the purpose, pre-requisites and processes for 

enumeration of CD4+ T lymphocytes. The information provided through this manual will 

ensure: 1) uniform and correct understanding of enumeration of CD4+ T lymphocytes 

purpose, pre-requisites and processes by users and 2) consistency in and harmonization of 

testing procedures in testing centres country-wide. The availability of this manual builds on 

the ongoing work of NACO on quality assurance in laboratory services.

I thank all contributors and experts for their hard work in producing a very useful document 

for all CD4 testing laboratories.

(Dr. Naresh Goel)
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4. Use of Internal Control in the CD4 Count Enumeration: The internal controls (stabilized 

blood samples or the fresh blood samples with known CD4 counts) should be included with 

every testing protocol from staining, acquisition and obtaining of the CD4 counts. The SOP 

should be prepared and followed to use these controls in daily testing. 

At least two levels of internal controls- normal and low, should be tested in each run. If only one 

control is available it should cover the medical decision limit i.e. CD4 count ~ 350/mm3. Controls 

must be treated in the same way as patient samples and must be analysed in each batch/run. 

The test is valid when the controls produce acceptable results. Controls must be included in 

each run.

Types of internal quality control: 

} Commercial: provided by manufacturer and cover normal and low levels. 

} In-house controls: An alternate to commercially available internal controls is use of retained 

samples from HIV-positive or negative individuals.

} The values of in-house controls can be monitored by comparing with values on previous run 

(not more than 48 hrs). % difference of 15% is acceptable.  Whenever an IQC failure is ≤

observed it should be reviewed & corrective actions taken as defined in the QMS.

The values of commercial controls can be monitored and reviewed on Levy Jennings (LJ) chart 

for Shifts and Trends. Various point of Care CD4 machines have in built system of internal quality 

control . If so, manufacturer's instructions should be followed.

} Shift indicates abrupt change in control mean. This indicates a major change in test 

performance due to 1) change in lot, 2) new reagent, 3) change in temperature 4) change in 

pipettes 5) a new technician, etc. 

} Trend is a sustained increase or decrease in a quality control value over a period of time. 

Causes of trends are 1) gradual deposition of debris in tubings, 2) ageing of reagents, 3) 

gradual deterioration of control/calibration, etc.

For more details related to Quality control, LJ charts, use of Multirules, etc. refer to National 

Guideline on QMS in HIV Testing Laboratoriess.

5. Lot-to-Lot Variation: Whenever a new lot of reagents is received in the laboratory, it should 

be checked for reproducibility with the current lot. This should be done well in advance 

when enough stock is on hand. The percent variation should certainly be below 10 percent, 

however, less than 6 percent is desirable.

6. Reporting of Results: It is important for the laboratory to keep the source document, i.e. the 

equipment generated report, in the laboratory. The reports for the CD4 counts should be 

given in a prescribed format. This report form should include information on the patient ID,

 

























Annexure 1

DO's and DONT’s in the laboratory
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}

DO's

Always wear a lab coat

Wash your hands when you enter the lab, after finishing the work and before leaving the 

laboratory. 

Always clean up the working area after the work is over. 

Know where the fire extinguisher, eyewash station are placed and ensure that they are 

functional at all times.

Refer to MSDS as applicable.

ALWAYS wear gloves when dealing with chemicals and potentially infectious material. 

Wear eye shields when dealing with glassware and chemicals 

Follow safety procedures set in the laboratory. 

LABEL all the reagents with date of opening/preparation and expiry.

Always take necessary volume of chemicals & NEVER put back chemicals into its container 

when you already took it out. 

Follow first expiry first out (FEFO) principle for usage of reagents and consumables.

Wear shoes that are fully covering your feet. 

Report incidents of spills and occupational exposures to Lab-in-charge and maintain 

documentation of occurrence and action taken.

DON'T'S

 Store/eat food or drink in the laboratory

 ASSUME! Ask if you don't know or even unsure about little thing. Better be safe.
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List of SOP’s required for the CD4 laboratory

This list includes the SOPs that are a must in the CD4 laboratory. However, the SOPs in an 

individual laboratory may not be limited to this list. Each laboratory must develop additional 

SOPs as per the requirement.

1) SOP specific to each Equipment including CD4 enumerating equipment such as 

FACSCount/FACSCalibur/Cyflow Partec/POC

2) SOP for Internal Quality Control  Programme for CD4 count testing Laboratories 

3) SOP for  Pipette Calibration 

4) SOP for Biosafety

Annexure 2
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Name of Laboratory: ...................................................................................................................................

SOP/CD4/01
Form 01

BD FACSCount Operational Log

Date
Name of 

user
Time

(Start)
Start Up Shut Down

Time
Shut Down

Remarks Sign

Drain/Fill
Cleaning
& Rinsing

Drain/Fill
Cleaning
& Rinsing

Supervisors Sign
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Annexure 3(b)
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Name of Laboratory: ...................................................................................................................................

SOP/CD4/01
Form 03

BD FACSCount Monthly Cleaning Log

Date of Cleaning Sign

Supervisors Sign

Next Due Date Name of Operator
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Annexure 3(d)

SignRemarks
Time
Shut
Down

Shut DownStart UpTime
Started

Name of
User

Date

Priming
3 times

Cleaning
Hypo &D/W

Cleaning
Hypo

Cleaning
D/W

Depressurize

Name of Laboratory: ...................................................................................................................................

SOP/CD4/02
Form 01

BD FACSCalibur Operational Log

Supervisors Sign
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Name of Laboratory: ...................................................................................................................................

SOP/CD4/02
Form 02

BD FACSCount Monthly Cleaning Log

Date of Cleaning Counter Sign

Supervisors Sign

Next Due Date Name of Operator Sign
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Annexure 3(f)

Name of Laboratory: ...................................................................................................................................

SOP/CD4/03
Form 02

PARTEC Cyflow Reagent Log

Supervisors Sign

Date
Reagent

Lot #
Reagent
Exp Dt.

Count check
bead green
(CCB green)

Lot #

CCB green
Exp. Dt.

Control
P/F

Sheath
Lot #

Sheath
Exp. Dt. Comments

Operator’s
Sign
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Name of Laboratory: ...................................................................................................................................

SOP/CD4/03
Form 03

PARTEC Cyflow Monthly Cleaning Log

Date of Cleaning Sign

Supervisors Sign

Next Due Date Name of the Operator Counter Sign
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Annexure 3(h)

Name of Laboratory: ...................................................................................................................................

SOP/CD4/04
Form 01

Competency Record for Newly Joined staff for CD4 Count Estimation

Supervisors:

Sr No. Date Ab CD3 % CD3 Ab CD4 % CD4

1-CS

1-Trainee

% Variation

2-CS

2-Trainee

% Variation

3-CS

3-Trainee

% Variation

4-CS

4-Trainee

% Variation

5-CS

5-Trainee

% Variation

6-CS

6-Trainee

% Variation

7-CS

7-Trainee

% Variation

8-CS

8-Trainee

% Variation

9-CS

9-Trainee

% Variation

10-CS

10-Trainee

% Variation

* C.S.-Competent staff: Instrument Used: Trainee:

Comment:
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EQA results

SOP/CD4/04
Form 02

Competency testing for CD4 Count Estimation

Parameters
2 S.D.

Values obtained Remarks
Mean

Cd3 Abs

CD3%

CD4 Abs

CD4 %

CD8 Abs

CD8 %

Name of the Staff: ........................................

Instrument used: .........................................

Sample No.: .................................................

Name of the laboratory: ........................................

Date of Processing: ..............................................

Trial No.: ................................................................

EQA results
Parameters

2 S.D.
Values obtained Remarks

Mean

Cd3 Abs

CD3%

CD4 Abs

CD4 %

CD8 Abs

CD8 %

Sample No.: .................................................

Signature of Staff: ..........................................................

Comment: ......................................................................

Signature of supervisor: .................................................

Date: .......................................

Date: .......................................
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Annexure 3(j)

Name of Laboratory: ...................................................................................................................................

SOP/CD4/04
Form 03

Log for establishing range for commercially available control

Supervisors:

Sr No. Date Ab CD3 % CD3 Ab CD4 % CD4

Comment:

Accession No. Remarks/Sign

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Mean

S.D.

2S.D.

Range

Instrument Used: ........................................

Expiry Date: ................................................

Control ID: ........................................

Lot No. : ...........................................
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Name of Laboratory: ...................................................................................................................................

Machine used: FACS Count / FACS Calibur / PARTEC Cyflow counter

SOP/CD4/04
Form 04

Log for Fresh Quality Control samples run everyday

Sample ID         Date

Supervisors Sign and Date

Abs. CD3 % CD3 Abs. CD4 % CD4 Sign of LT Remarks

% Variation

% Variation

% Variation =
Observed x 100

Expected
-100{ {
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Annexure 3(l)

Name of Laboratory: ...................................................................................................................................

Machine used: FACS Count / PARTEC Cyflow Counter

SOP/CD4/04
Form 05

Quality Control Log - At change of Lot

Supervisors Sign and Date

Sr. No. PID. No.
Dt. of

processing
Reagent

Name
Reagent

Lot
Reagent

Exp. Date
Abs.
CD3

Abs.
CD4

Abs.
CD8

Remark
Tech.
initials

Sign

% Variation

% Variation% Variation =
Observed x 100

Expected
-100{ {
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Name of Laboratory: ...................................................................................................................................

Machine used: FACS Calibur

SOP/CD4/04
Form 06

Quality Control Log - At change of Lot

Supervisors Sign and Date

Sr.
No.

PID. No.
Dt. of

processing
Reagent

Name
Reagent

Lot
Reagent

Exp. Date
Abs.
CD3

Abs.
CD4

CD4
%

Remark Technician

% Variation

% Variation% Variation =
Observed x 100

Expected
-100{ {

CD3
%
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Annexure 3(n)

Name of Laboratory: ...................................................................................................................................

SOP/CD4/02
Form 07

Back up of Electronic Data

Date Signature of LT

Supervisors Sign and Date

Identification of
back-up drive

Type of data Checking of
previous dataCD4 data base Cd4 Documents
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Name of Laboratory: ...................................................................................................................................

SOP/CD4/02
Form 08

Corrective Action and Preventive Action Form (CAPA)

Identification of Non-conformance

Signature

Corrective Action Proposed

Signature of Supervisor / HOD

Responsibility and timelines

Signature of Supervisor / HOD

Corrective Acton Taken

Preventive Action taken

Signature of Supervisor / HOD
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Annexure 5

SOP/CD4/05
Form 01

Pipette Accuracy Verification Log

Name of Laboratory: ...................................................................................................................................

Pipette No./Lab ID: .................................................. Make / Model No.: ....................................................

Pipette Range: ..................................................... l Analytical (Electronic) Balance ID: ...........................

Date of Verification: ................................................. Next Verification Due Date: ......................................

Verification Performed by: ....................................... Room Temperature: .................................................

µ

Sr. No.
Set At

(Lowest) Actual
Set At

(Middle) Actual
Set At

(Highest) Actual

1

2

3

4

5

6

7

8

9

10

Mean



Annexure 6

National CD4 Guidelines
67

SOP/CD4/05
Form 02

CALCULATIONS

Weight of Water Dispensed = (Weight of Petri dish + Water) - Weight of empty Petri dish

Expected Weight = volume X Density factor (See Appendix I)

Mean water weight = Sum of water weights for all tests
Number of tests

Percent accuracy = Mean water Weight X 100
Expected weight

CALCULATIONS

Temparature of D/W

Absolute density of D/W

Weight of Water dispensed

Edxpected Weight

Mean water weight

Percentage Accuracy

µl µl µl

Comments: The percent accuracy is within the acceptable range / not within the acceptable range

Sing of Technician:

Verified by:
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Annexure 7

SOP/CD4/05
Form 03

Pipette Verification Label

Pipette ID / Lab:

Date of Verification

Done by:

Due date of Verification
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SOP/CD4/05
Form 04

LIST OF PIPETTERS

No. Pipette No. Description Serial No. In Use Status
Verification

date
Comments

Name of Laboratory: ...................................................................................................................................
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Annexure 9

CD4 COUNT REQUEST AND RESULT FORM

Section1: For ART center/clinic

Name of the clinic: .......................................................................................................................................

Patient name: ................................................................... Age/Sex: ........................................................

Patient ID (pre ART/ART registration no): .......................... Date of Birth: ..................................................

Date of collection (DD/MM/YY) .......................................... Time of Collection (hr: min): ...........................

Signature & Name of Signature of nodal officer

the person drawing blood: .................................................. /designee .......................................................

Section 2: For Laboratory

Name of the Laboratory: .................................................... Laboratory no: ................................................

Date of receipt (DD/MM/YY): ............................................. Time of receipt (hr:min): .................................

Date of testing (DD/MM/YY): ............................................. Instrument used: ............................................

Time of reporting: ..............................................................

Results: .......................................................................................................................................................

Parameter Value
Adult Reference Range Pediatrics Reference Range

Male Female Upto 1 yr 1-5 Yrs 5-16 yrs

Cd4 Absolute Count
(Cells / )µl

Cd4 Percent

381-1565

25-49

447-1846

27-54

400-5300

17-68

500-5500

23-50

300-2100

25-53

REMARKS

Please correlate clinically.

Please collect fresh blood for repeat test as the sample processed shows.

a] Sample was rejected due to receipt  after 30 hours of collection / clotted / hemolysed condition.

b] Abnormally low or high values.

c] Others……………………………………………………............………………………………………………

Technician’s Name & signature Lab-In-Charge: Name& signature
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