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ABSTRACT

During HIV infection, absolute CD4+ T lymphocyte count is an important
marker for assessing the degree of immune deterioration and speed of progression
towards AIDS. It is also used as a marker for making decisions to initiate anti-
retroviral treatment and monitoring the efficacy of the treatment. At present, flow
cytometric method is the gold standard method for CD4+ T lymphocyte enumeration.
This method is accurate, precise and reproducible. However, it requires expensive
reagents and equipment as well as trained personnel. This made the flow cytometric
method inaccessible in resource-constrained countries. Therefore, an alternative
method for replacing flow cytometric method is urgently needed. The new technique
should be inexpensive, simple, reliable, accessible and applicable for resource limited

countries.



In this study, a new method and reagent for enumeration of CD4+ T
lymphocytes in whole blood were developed. M450 epoxy beads were coated with the
purified anti CD4 monoclonal antibody from clone MT4. The coated beads were then
used to develop a non-flow cytometric method for determination of CD4+
lymphocytes. After optimization, a CD4 enumeration technique was developed and
the procedure is as follows: In the test tube, blood was mixed with the MT4 coated
beads. In the control tube, blood was diluted with PBS. Both tubes were then
constantly rotated for 30 min at room temperature. After rotation, the test tube was
placed on magnetic particle concentrator for 5 min and blood was then removed to
new microtube, leaving attached cells-beads-magnet undisturbed. For the control tube,
diluted control blood was transferred to a new micro-tube. Absolute lymphocyte
numbers from both tubes were counted using automated hematology analyzer. The
CD4+ T lymphocyte number was then calculated by subtracting absolute lymphocyte
numbers of the control tube with those of the test tube. In this study, total of 195
samples including those of 17 healthy donors and 178 HIV-infected patients were
used to validate the developed method. The result was demonstrated that the CD4+ T
lymphocyte counts obtained by the developed method were comparable to the
standard flow cytometry. By regression line analysis, a good correlation between
those two methods was obtained (r=0.91, Y=0.98X-0.09). The Bland Altman analysis
showed very low bias of average mean different at 7 cells/ul. 95% of population was

accepted within + 2 SD. At the threshold of 200 cells/ul, the sensitivity, specificity,

accuracy, PPV and NPV of the developed method were 86%, 85%, 86%, 74% and



vi

93%, respectively. At the threshold of 350 cells/pl, the sensitivity, specificity,
accuracy, PPV and NPV were 93%, 83%, 89%, 90% and 87%, respectively.

In summary, in this study, a new non-flow cytometric method for
enumeration of CD4+ T lymphocytes was developed. This method is inexpensive
with a simple procedure. Equipment requires an automated hematology analyzer,
which is already available in most hospital laboratories. The developed method is
therefore an alternative method for enumerating CD4+ T lymphocytes for accessing

HIV/AIDS patients in resource-limited countries.
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