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Background
• Low CD4:CD8 ratio in HIV-negative elderly has been associated with 

mortality. 

• Low CD4:CD8 ratio in HIV-infection has been associated with risk of 
AIDS, non-AIDS mortality and morbidity, and lung cancer, when CD4 
cell counts ≥350 or ≥500. Serrano-Villar PLOS Pathogens 2014, May CROI 2015, Sigel 
CROI 2015.  

• CD4:CD8 ratio correlates with markers of immune senescence. 

• CD4:CD8 slowly improves during virological successful cART; 
Reaching ≥1.0 may take very long. Pantazis, poster 105. 

Goal: To investigate the independent association between the 
CD4:CD8 ratio and specific non-AIDS morbidity in HIV-1 infected 
individuals after starting cART. 
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Methods
• HIV-1 infected individuals starting cART or on cART at baseline were 

selected from the ATHENA cohort. 

• Baseline: date of the start of cART, June 2000 (start of routine data 
collection of non-AIDS morbidity endpoints), or the date CD4:CD8 
ratios were first available, whichever came last.  
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Methods

• Endpoints:  
1. non-AIDS malignancies (excl. precancerous stages of 

anal cancer, basal-cell carcinoma, and squamous-cell 
carcinoma of the skin; incl. Castleman’s disease).* 

2. cardiovascular disease (myocardial infarction, stroke 
and coronary artery by-pass grafting, coronary 
angioplasty or stenting and carotid endarterectomy)*. 

3. diabetes mellitus*. 
4. combined endpoint (first of any of 1, 2 or 3).  

• Patients with endpoints prior to baseline were excluded 
from that particular analysis. 

* Using the criteria established by the D:A:D: Study
3



Methods
• Follow-up time after baseline divided into 3-monthly periods.  

• For each endpoint 3 Poisson regression models were fitted: 
1. Only including latest available CD4:CD8 ratio, lagged by 3 

months (<0.3, 0.3-0.5, 0.5-1.0, and ≥1.0). 

2. Adjusted for: time updated CD4 cell count, gender, region of 
birth, HIV-1 transmission risk group, time-updated age, known 
time spent with <200 CD4 cells/mm3, known time spent with HIV 
RNA >1000 copies/ml, last available viral load, time updated 
AIDS, hypertension, HBV and HCV co-infection, smoking and 
time-updated cumulative exposure to various antiretroviral drugs 
and drug classes (depending on the endpoint). 

3. As under 2, but also interaction between CD4:CD8 ratio and 
CD4 cell count. 
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Characteristics at baseline, n=11,216

Therapy naïve when cART was started, % 87.8

Age, years, median (IQR) 40.8 (34.3-47.8)

Gender, % Male 82.3

Region of origin, % W-Europe/N-America 
Sub Sahara Africa

65.9 
14.0

Risk group, % MSM 
Heterosexual

62.8 
29.1

HCV +*, % 3.7

HBV +** , % 5.6

CD4 cell count, cells/mm3, median (IQR) 390 (260-550)

CD8 cell count, cells/mm3, median (IQR) 990 (700-1370)

CD4:CD8 ratio, median (IQR) 0.40 (0.24-0.60)

Year of starting ART, median (IQR) 2005 (1999-2010)

pVL, % <400 among those >1yr after start cART 86.9

Current smoker, % 38.6

* HCV: positive HCV RNA, if not available positive Ab; ** HBV: positive hepatitis B surface antigen, 5
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Crude incidence of non-AIDS morbidity by CD4 cell 
count and CD4:CD8 ratio

CD4	
  cell	
  count CD4:CD8	
  ratio CD4	
  cell	
  count CD4:CD8	
  ratio

CD4	
  cell	
  count CD4:CD8	
  ratioCD4	
  cell	
  count CD4:CD8	
  ratio 6



Crude incidence of non-AIDS morbidity by CD4 cell 
count and CD4:CD8 ratio

CD4	
  cell	
  count CD4:CD8	
  ratio CD4	
  cell	
  count CD4:CD8	
  ratio

CD4	
  cell	
  count CD4:CD8	
  ratioCD4	
  cell	
  count CD4:CD8	
  ratio

CD4 cell 
count

PY fol-
low-up

<200 4,453

200-350 10,533

350-500 16,288

≥500 36,452

CD4:CD8 
ratio

<0.3 9,763

0.3-0.5 16,002

0.5-1.0 31,593

≥1 11,121

6



Correlation between CD4 cell count and 
CD4:CD8 ratio at baseline 

Rho=0.65

7Poster 106 Adam Trickey
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Sensitivity analysis 
CD4 cell count cutoff of 350 (instead of 500 cells/mm3)
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Sensitivity analysis 
Time updated variables lagged 6 months (instead of 3)
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Limitations

• Association ≠ causality 

• Wide confidence intervals; results need validation in a larger cohort 
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Conclusion

• Having a CD4:CD8 ratio <0.3 whilst having ≥500 CD4 cells/mm3 was 
associated with a significantly increased risk of cardiovascular 
disease, non-AIDS malignancies and diabetes mellitus when 
compared to having a ratio ≥1.0.  

• The CD4:CD8 ratio may be useful in identifying a subset of patients 
with adequate CD4 responses on treatment who may benefit most 
from novel anti-inflammatory/immune-based interventions aimed at 
further reducing the risk of these morbidities.  
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Future work: 
• Associations in virological suppressed patients? 
• At which CD4 cell count and CD4:CD8 ratio thresholds does the risk 

of non-AIDS morbidity increase?

13



Acknowledgements
Academic Medical Center of the University of Amsterdam J.M. Prins, T.W. Kuijpers, H.J. Scherpbier, J.T.M. van der Meer, F.W.M.N. Wit, M.H. Godfried, 
P. Reiss, T. van der Poll, F.J.B. Nellen, J.M.A. Lange†, S.E. Geerlings, M. van Vugt, D. Pajkrt, J.C. Bos, W.J. Wiersinga, M. van der Valk, A. Goorhuis, J.W. 
Hovius, J. van Eden, A. Henderiks, A.M.H. van Hes, M. Mutschelknauss, H.E. Nobel, F.J.J. Pijnappel, A.M. Westerman S. Jurriaans, N.K.T. Back, H.L. 
Zaaijer, B. Berkhout, M.T.E. Cornelissen, C.J. Schinkel, X.V. Thomas. Admiraal De Ruyter Ziekenhuis, Vlissingen M. van den Berge, A. Stegeman, S. 
Baas, L. Sabbe, J. Goudswaard. Catharina Ziekenhuis, Eindhoven M.J.H. Pronk, H.S.M. Ammerlaan E.M.H.M. Korsten-Vorstermans, E.S. de Munnik A.R. 
Jansz, J. Tjhie. Emma Kinderziekenhuis A. van der Plas, A.M. Weijsenfeld. Erasmus Medisch Centrum, Rotterdam M.E. van der Ende, T.E.M.S. de 
Vries-Sluijs, E.C.M. van Gorp, C.A.M. Schurink, J.L. Nouwen, A. Verbon, B.J.A. Rijnders, H.I. Bax, R.J. Hassing, M. van der Feltz N. Bassant, J.E.A. van 
Beek, M. Vriesde, L.M. van Zonneveld A. de Oude-Lubbers, H.J. van den Berg-Cameron, F.B. Bruinsma-Broekman, J. de Groot, M. de Zeeuw- de Man, M.J. 
Broekhoven-Kruijne M. Schutten, A.D.M.E. Osterhaus, C.A.B. Boucher. Erasmus Medisch Centrum–Sophia, Rotterdam G.J.A. Driessen, A.M.C. van 
Rossum L.C. van der Knaap, E. Visser. Flevoziekenhuis, Almere J. Branger, C.J.H.M. Duijf-van de Ven. HagaZiekenhuis, Den Haag E.F. Schippers, C. 
van Nieuwkoop, R.W. Brimicombe J.M. van IJperen G. van der Hut P.F.H. Franck. HIV Focus Centrum (DC Klinieken) A. van Eeden W. Brokking, M. 
Groot M. Damen, I.S. Kwa. Isala Klinieken, Zwolle P.H.P. Groeneveld, J.W. Bouwhuis J.F. van den Berg, A.G.W. van Hulzen G.L. van der Bliek, P.C.J. Bor 
P. Bloembergen, M.J.H.M. Wolfhagen, G.J.H.M. Ruijs. Kennemer Gasthuis, Haarlem R.W. ten Kate, R. Soetekouw N. Hulshoff, L.M.M. van der Prijt, M. 
Schoemaker N. Bermon W.A. van der Reijden, R. Jansen. Leids Universitair Medisch Centrum, Leiden F.P. Kroon, S.M. Arend, M.G.J. de Boer, M.P. 
Bauer, H. Jolink, A.M. Vollaard W. Dorama, C. Moons E.C.J. Claas, A.C.M. Kroes. Maasstad Ziekenhuis, Rotterdam J.G. den Hollander, K. Pogany M. 
Kastelijns, J.V. Smit, E. Smit, M. Bezemer, T. van Niekerk O. Pontesilli. Maastricht UMC+, Maastricht S.H. Lowe, A. Oude Lashof, D. Posthouwer, R.P. 
Ackens, J. Schippers, R. Vergoossen, B. Weijenberg Maes P.H.M. Savelkoul, I.H. Loo. MC Zuiderzee, Lelystad S. Weijer, R. El Moussaoui, M. Heitmuller, 
M. Heitmuller. Medisch Centrum Alkmaar W. Kortmann, G. van Twillert, J.W.T. Cohen Stuart, B.M.W. Diederen, D. Pronk, F.A. van Truijen-Oud, W. A. van 
der Reijden, R. Jansen. Medisch Centrum Haaglanden, Den Haag E.M.S. Leyten, L.B.S. Gelinck, A. van Hartingsveld, C. Meerkerk, G.S. Wildenbeest, 
J.A.E.M. Mutsaers, C.L. Jansen. Medisch Centrum Leeuwarden, Leeuwarden M.G.A.van Vonderen, D.P.F. van Houte, K. Dijkstra, S. Faber, J Weel. 
Medisch Spectrum Twente, Enschede G.J. Kootstra, C.E. Delsing, M. van der Burg-van de Plas, H. Heins, E. Lucas. Onze Lieve Vrouwe Gasthuis, 
Amsterdam K. Brinkman, P.H.J. Frissen, W.L. Blok, W.E.M. Schouten, G.E.L. van den Berk, A.S. Bosma, C.J. Brouwer, G.F. Geerders, K. Hoeksema, M.J. 
Kleene, I.B. van der Meché, A.J.M. Toonen, S. Wijnands, M.L. van Ogtrop. Radboud UMC, Nijmegen P.P. Koopmans, M. Keuter, A.J.A.M. van der Ven, 
H.J.M. ter Hofstede, A.S.M. Dofferhoff, R. van Crevel, M. Albers, M.E.W. Bosch, K.J.T. Grintjes-Huisman, B.J. Zomer, F.F. Stelma, D. Burger. Rijnstate, 
Arnhem C. Richter, J.P. van der Berg, E.H. Gisolf, G. ter Beest, P.H.M. van Bentum, N. Langebeek, R. Tiemessen, C.M.A. Swanink. Sint Elisabeth 
Hospitaal, Willemstad, Curaçao C. Winkel, A. Durand, F. Muskiet, R. Voigt, I. van der Meer. Sint Lucas Andreas Ziekenhuis, Amsterdam J. 
Veenstra, K.D. Lettinga M. Spelbrink, H. Sulman, M. Spelbrink, E. Witte, M. Damen, P.G.H. Peerbooms. Slotervaartziekenhuis, Amsterdam J.W. Mulder, 
S.M.E. Vrouenraets, F.N. Lauw, M.C. van Broekhuizen, H. Paap, D.J. Vlasblom, E. Oudmaijer Sanders, P.H.M. Smits, A.W. Rosingh. Stichting Medisch 
Centrum Jan van Goyen, Amsterdam D.W.M. Verhagen, J. Geilings. St Elisabeth Ziekenhuis, Tilburg M.E.E. van Kasteren, A.E. Brouwer, B.A.F.M. de 
Kruijf-van de Wiel, M. Kuipers, R.M.W.J. Santegoets, B. van der Ven, J.H. Marcelis, A.G.M. Buiting, P.J. Kabel. Universitair Medisch Centrum 
Groningen, Groningen W.F.W. Bierman, H.G. Sprenger, E.H. Scholvinck, S. van Assen, K.R. Wilting, Y. Stienstra, H. de Groot-de Jonge, P.A. van der 
Meulen, D.A. de Weerd, H.G.M. Niesters, A. Riezebos-Brilman. Universitair Medisch Centrum Utrecht, Utrecht A.I.M. Hoepelman, M.M.E. Schneider, T. 
Mudrikova, P.M. Ellerbroek, J.J. Oosterheert, J.E. Arends, R.E. Barth, M.W.M. Wassenberg, D.H.M. van Elst-Laurijssen, L.M. Laan, E.E.B. van Oers-
Hazelzet, J. Patist, S. Vervoort H.E. Nieuwenhuis, R. Frauenfelder. R. Schuurman, F. Verduyn-Lunel, A.M.J. Wensing. VU Medisch Centrum, Amsterdam 
E.J.G. Peters, M.A. van Agtmael, R.M. Perenboom, M. Bomers, J. de Vocht, L.J.M. Elsenburg, A.M. Pettersson, C.M.J.E. Vandenbroucke-Grauls, C.W. Ang. 
Wilhelmina Kinderziekenhuis, UMCU, Utrecht S.P.M. Geelen, T.F.W. Wolfs, L.J. Bont, N. Nauta. Coordinating centre: S. Zaheri, M. Hillebregt, Y. 
Tong, V. Kimmel, M. Berkhout, R. van den Boogaard, S. Grivell, P. Hoekstra, A. Jansen, A. de Lang, B. Lascaris, M. van den Akker, Y. Bakker, D. Bergsma, 
M. Broekhoven, E. Claessen, L. de Groot, A. de Jong, C. Lodewijk, R. Meijering, B. Peeck, M. Raethke, C. Ree, R. Regtop, Y. Ruijs, M. Schoorl, E. Tuijn, L. 
Veenenberg, T. Woudstra, B. Tuk, D.O. Bezemer, L. Gras, A.I. van Sighem, C. Smit. 
 


