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                                           Abstract 
Malignant tumors of head and neck region represent a heterogenous group of 

pathologies. Immune phenotype of each tumor might represent valuable information 
for a putative personalized treatment in the future. We decided to revisit very interest-
ing previous data from a study we conducted in 2003 where we encountered a rare 
population of CD4+CD8+ double-positive T cells in lymph nodes surgically removed in 
patients with head and neck malignancies. The study included 27 patients (22 males 
and 5 females) who underwent surgical procedures that associated lymphadenectomy 
during March-July 2003 in the Maxillo-Facial Surgery Clinic of „Dan Theodorescu” Uni-
versity Dental Hospital in Bucharest. We encountered a high percentage of CD4+CD8+ 
T lymphocytes in peripheral blood of non-Hodgkin Lymphoma and poorly differenti-
ated carcinoma, as well as in lymph nodes of both Hodgkin and non-Hodgkin lympho-
mas. We would like to emphasize the importance of immune phenotyping, when 
possible, to discriminate between tumor subtypes, evidence that establishing a true 
identity of the cells involved might be useful for future studies and/or personalized 
therapeutic strategies. 
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Introduction 
Malignant tumors of head and neck region 

represent a heterogenous group of various 
pathologies. Immune phenotype of each tumor 
might represent valuable in-formation for a pu-
tative personalized treatment in the future. 
Many of these cancers develop immune defects, 
and cells might evade immune surveillance due 
to accumulation of genetic mutations and tumor 
heterogeneity (Economopoulou et al., 2016). The 
immune system is a dual player, with roles in 
both pro- and anti- tumor activities depending 
on immune cell subsets proportion and disease 
context (Bohner et al., 2019). Mature T cells are 
generally considered to express either the CD4 
or CD8 coreceptor, in addition to their TCR, and 
consequently, the T cell pool is commonly di-
vided into two subsets, based on expression of 
either CD4 or CD8 (Overgaard et al., 2015). 

 
Materials and methods 

We have conducted a retrospective study on 
n=27 patients, who underwent surgical proce-
dures that included lymphadenectomy during 
March-July 2003 in the Maxillo-Facial Surgery 
Clinic of „Prof. Dr. Dan Theodorescu” University 
Dental Hospital, Bucharest, Romania. The crite-
ria for inclusion in the study were: histopatho-
logical confirmed malignant tumor, cervical 
adenopathy clinically present at admittance, 
tumor that allowed surgical removal. All pa-
tients expressed their informed consent. The 
protocol was part of a dissertation thesis in 
2003, approved by request D10365/2003 by 
Faculty of Dentistry, „Carol Davila” University of 
Medicine and Pharmacy, Bucharest.  

Peripheral blood was collected at that time in 
EDTA-K vacutainers and on 0.1 ml was added 
0.02 ml antibody, followed by 1 min vortexing. 
Different-sized lymph nodes that were harvested 
during surgery were processed after classical cell 
separation (mechanical break-down followed by 
centrifugation and resuspension). The following 
BT Biosciences antibodies were used: anti-
CD3/CD19, anti-CD4/CD8, anti-
CD19/CD16+CD56, anti CD3/HLADR, anti-C25. 
The probes were incubated for 30 minutes at 
room temperature and dark. After incubation, 
each probe was added 2 ml of erythrocyte-lysis 
buffer. Incubation continued until evidence of 
erythrocytes lysis. Samples were washed two 
times in 2 ml PBS with 1% BSA. In the end, they 

were processed in 0.5 ml PBS with 1% para-for-
maldehyde. The reading and analyses of sam-
ples was done using a FACSCalibur Flow 
Cytometer (Becton-Dickinson) using CellQuest 
software. For in vitro blast transformation of lym-
phocytes, we used PHA protocol, as follows: ve-
nous blood harvested in IC65 vessels 
supplemented with Heparin 100 UI/ml. Lympho-
cytes were cultured with or without plasma (for 
the latter – the required blood quantity was sup-
plemented with 10 parts IC65 medium centri-
fuged at 200g for 10 minutes and the sediment 
resuspended in a culture medium volume equal 
with the harvested blood). For culture, 5 parts 
blood ± plasma was mixed with 95 parts RPMI 
1640 cell culture medium buffered with NaHCO3 
pH 7.2, enriched with 2mmol glutamine and 100 
UI/ml penicillin. Each sample was worked in trip-
licate, each culture tube had 0.5 ml after the fol-
lowing protocol: (1) unstimulated, without 
plasma, but supplemented with 10% BFS, (2) 
stimulated with PHA, without plasma, but sup-
plemented with 10% BFS, (3) unstimulated, with 
plasma, (4) stimulated, with PHA and plasma, 
(5) stimulated, with PHA and plasma, and me-
dium conditioned with IL1, (6) stimulated, with 
PHA and plasma, and thymic extract. In the next 
stage, the specimens were incubated for 72 
hours at 370C with a humid atmosphere and 5% 
CO2. With 24 hours before the end of culture 
time, 0.1 μCi 3H-Td is added per culture tube, to 
mark the lymphocytes which underwent blast 
transformation. At the end of incubation, to 
measure the isotope quantity that was incorpo-
rated, the culture specimens were filtered 
through a 0.8 μm Millipore membrane and 
washed with PBS and proteins fixed with 5% tri-
chloroacetic acid solution. The rings fixed on 
plates were maintained for 24 hours at the ther-
mostat for drying, after which each ring was in-
troduced in a scintillation tube in which 10 ml 
scintillation fluid was added for beta emissions. 
The radioactivity was read at a Beckman ma-
chine, which gave information on the number of 
impulses emitted by the radioactive isotope in-
corporated in the newly synthetized DNA and the 
values were in number of impulses/minute or as 
stimulation indexes according to the formula: SI 
= (number of impulses/minute in stimulated in 
vitro cultures) / (number of impulses/minute in 
unstimulated in vitro cultures). 
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Results 
The sex ratio of the group was 4.4 (22 male 

patients and 5 female). The average male age 
was 55 years, and the female average age was 
65, resulting in a mean overall age of 57 years. 
We specifically chose a variety of histopatholog-
ical confirmed malignancies to compare the per-
centage of different subsets of lymphocytes, to 
serve as a preliminary result for future more tar-
geted studies. All the histopathological dia-
gnostics are listed in Table 1. We encountered 
20 carcinomas (74.07%) and 7 lymphomas 
(25.93%). Out of these, we decided to compare 
one out of each representative subgroup, hence 
we further analyzed four cases: one case of 
Hodgkin lymphoma, one non-Hodgkin lym-
phoma, one well differentiated keratinized spi-
nous carcinoma as well as a poorly 
differentiated carcinoma (cases #1,#3,#9 and 
#26 from Table 1). 

In cases of non-Hodgkin lymphoma, the im-
munophenotyping of peripheral blood showed 
a slight downshift of T (51%) and B (2%) lym-
phocytes, compared to normal reported values 
of 59-85%, and respectively 6-23%. The CD4 T 
lymphocytes also scored rather low: 24% com-
pared to previously reported values of 29-57%, 
while CD8 T cells were significantly higher: 41% 
compared to 11-38% normal values. The low 
number of T lymphocytes, together with a subu-
nit CD4:CD8 ratio of 0.6 is eloquent for immune 
suppression. NK cells in peripheral blood were 
also high: 39%, compared to 6-31% normal 
values. In these cases, we noticed an increased 
percentage of B lymphocytes, of about 48%. 
The lymph node CD4:CD8 T cell ratio was 0.83. 
Activated lymphocytes (CD3 HLADR) were 23% 
(while 2% in peripheral blood). Lymph node NK 
cells were 2%. 

In confirmed Hodgkin lymphoma, CD3+ cells 
were 77% in peripheral blood, and 67% in 
lymph nodes. B lymphocytes were 4% in periph-
eral blood and 16% in lymph nodes. As con-
cerns the T cells subsets, the following 
percentages were recorded: CD4 T cells were 
39% and 62%, while CD8 T cells were 40% and 
16% in peripheral blood and lymph nodes, re-
spectively. That brought the CD4:CD8 ratio to 1, 
respectively 3.9. Activated CD3 HLADR lympho-
cytes were 4% in blood and 15% in lymph 
nodes. NK cells percentage was 10% in periph-
eral blood and 2% in lymph nodes. 
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Case ID Gender Age    Histopathology

1* M 56 Hodgkin Lymphoma

2 F 72 Unspecified type Lymphoma

3* M 73 Non-Hodgkin Lymphoma

4 M 68 Non-Hodgkin Lymphoma

5 M 66 Non-Hodgkin Lymphoma

6 F 65 Non-Hodgkin Lymphoma

7 F 71 Non-Hodgkin Lymphoma

8 M 43 Adenosquamous Carcinoma

9* M 63 Keratinized Spinous Carcinoma

10 M 53 Keratinized Spinous Carcinoma

11 M 49 Keratinized Spinous Carcinoma

12 M 51 Keratinized Spinous Carcinoma

13 M 57 Keratinized Spinous Carcinoma

14 M 43 Keratinized Spinous Carcinoma

15 M 51 Keratinized Spinous Carcinoma

16 M 54 Keratinized Spinous Carcinoma

17 M 57 Keratinized Spinous Carcinoma

18 M 80 Keratinized Spinous Carcinoma

19 M 70 Keratinized Spinous Carcinoma

20 F 53 Keratinized Spinous Carcinoma

21 M 65 Keratinized Spinous Carcinoma

22 M 52 Poorly Differentiated Carcinoma

23 M 49 Poorly Differentiated Carcinoma

24 M 52 Poorly Differentiated Carcinoma

25 M 17 Poorly Differentiated Carcinoma

26* F 66 Poorly Differentiated Carcinoma

27 M 56 Unkeratinized Carcinoma

Table 1 
A synopsis of the malignancies histopathological characteristics 
for cases in the study group 
 
* Marked cases were further analyzed using flow cytometry.
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In Table 2 we present a comparison of the re-
sults of lymphocytes blast transformation in 
four patients with different histopathological 
diagnosis, in which Stimulation Index (SI) is de-
fined as (number of impulses/minute in stimu-
lated in vitro cultures) / (number of 
impulses/minute in unstimulated in vitro cul-
tures). 

 
Flow-cytometry results of peripheral blood 

and selected lymph nodes show CD4+CD8+ 
double positive T cells as well as activated T 
cells in non-Hodgkin lymphoma (Figure 1), 
Hodgkin lymphoma (Figure 2), keratinized spi-
nous carcinoma (Figure 3) and poorly differenti-
ated carcinoma (Figure 4).

Tumor type 
(gender, age, case ID) Lymphocytes Unstimulated Stimulated 

1% PHA
Stimulation 

index (SI)

Non-Hodgkinlymphoma 
(male, 73yrs, case#3)

Submandibular lymph node 3958 6221 1.57

Jugulodigastric lymph node 4706 44656 9.48

Washed blood + 10% BFS 253 13881 54.86

Blood with plasma 401 16441 41

Hodgkin lymphoma 
(male, 56yrs, case#1)

Submandibular lymph node 3230 10895 3.37

Washed blood + 10% BFS 208 3506 16.85

Blood with plasma 408 5164 12.65

Keratinized spinous carcinoma 
(male, 63yrs, case#9)

Jugulodigastric lymph node 565 4153 7.35

Washed blood + 10% BFS 157 6755 43.02

Blood with plasma 169 1999 11.82

Poorly differentiated carcinoma 
(female, 66yrs, case#26)

Washed blood + 10% BFS 232 3960 17.06

Blood with plasma 200 2969 14.84

Table 2. 
Blast transformation of lymphocytes.

Discussion 

Firstly, we would like to underline the high SI 
value in non-Hodgkin lymphoma (54.86) com-
pared with only 16.85 in Hodgkin lymphoma 
(Table 2). Although a wide interval of „normal” 
values have been reported in healthy individ-
uals (Alsalamah et al.,2019), we have presented 
this result in order to point out the lack of any 
default correlation with the presence of a higher 
percentage of CD4+CD8+ T lymphocytes. 

There have been reports on the presence of 
double positive CD4+CD8+ T lymphocytes in a 
variety of species and tissues (Overgaard et al., 
2017). Expression of both these receptors by T 
cells is encountered during T lymphocytes matu-
ration in the thymus. After the negative 
 selection process, T cells commit to either the T 
helper route (CD4+) or to cytotoxic lineage 
(CD8+). Some authors advanced the hypothesis 
of upregulation of one of the coreceptors by ma-
ture T lymphocytes (Overgaard et al., 2015). This 
can be achieved by either expressing CD8 on 
CD4+ cells (Zuckermann et al., 1999) or the 
other way around, by expressing CD4 on CD8+ 
cells (Sullivan et al., 2001). 



Figure 1. 
Flow cytometry. Non-Hodgkin lymphoma (case ID #3). (A) 
Peripheral blood; (B) and (C) Lymph nodes. Left panels: CD4:CD8 
cells; Right panels: activated lymphocytes (CD3:HLADR).
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Figure 2. 
Flow cytometry. Hodgkin lymphoma (case ID#1). (A) Peripheral 
blood; (B) Lymph node. Left panels: CD4:CD8 cells; Right panels: 
activated lymphocytes (CD3:HLADR). 
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Other authors consider the presence of these 
double positive CD4+CD8+ T lymphocytes as an 
indication of a reactive subset that might prove 
useful in diagnosing cases with scarce or lim-
ited tissue availability (Rahemtullah et al., 
2006). CD4+CD8+ T cells might exist as a small 
population in the peripheral blood of healthy 
people. Nevertheless, they have been reported 
to be increased in patients with past or present 
viral infections, in whom these cells may exhibit 
antiviral functions (Nascimbeni et al., 2004). 

We report here a significant percentage of 
CD4+CD8+ double positive T lymphocytes in the 
peripheral blood of non-Hodgkin Lymphoma 
(12,11% in Figure 1, A) and poorly differentiated 
carcinoma (7,33% in Figure 4), compared to 

values under 1% in Hodgkin Lymphoma (0,62% 
in Figure 2, A) and keratinized spinous carci-
noma (0,93% in Figure 3, A). They might repre-
sent a cell population with regulatory functions, 
as previously suggested (Das et al., 2003; Nas-
cimbeni et al., 2004). The presence of this dou-
ble positive T cells has been acknowledged in 
non-Hodgkin Lymphoma Rahemtullah et al., 
2006) and melanomas (Desfrançois et al., 
2010), but is not so common in poorly differen-
tiated carcinomas.  

The presence of CD4+CD8+ T cells in intes-
tinal mucosa has been shown to suppress intes-
tinal inflammation in a regulatory fashion via 
IL-10 route (Das et al., 2003). In urological 
cancers, the same cells also act using an immu-



Figure 3.  
Flow cytometry. Keratinized spinous carcinoma (case ID#9).  
(A) Peripheral blood; (B) Lymph node. Left panels: CD4:CD8 
cells; Right panels: activated lymphocytes (CD3:HLADR). 
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noregulatory mechanism, by restraining Th1 in-
duction and enhancing Th2 production (Bohner 
et al., 2019). Nevertheless, diverse microenvi-
ronments may shift these double positive T lym-
phocytes behavior, as previously pointed out 
(Overgaard et al., 2015). The CD4+CD8+ double 
positive T cells have been considered to have a 
role as effector cells in active infections or to be 
reactive to still insufficiently defined underlying 
stimuli (Chen et al., 2022). 

An interesting trait of CD4+CD8+ double posi-
tive T lymphocytes is the exhibit of a higher ex-
pression of surface activation markers, such as 
HLA-DR (Gonzalez-Mancera et al., 2020). When 
we compared the two types of tumors with a 
high percentage of CD4+CD8+ T cells, we no-

ticed a difference in the activation markers: in 
carcinomas the activation percentage was sig-
nificantly higher (7.48% and 9.98%) compared 
to under 5% values in lymphomas (4.56% in 
Hodgkin’s and merely 2.2% in non-Hodgkin’s). 
When compared to non-lymphomas, the per-
centage of CD4+CD8+ double positive T cells 
was either „normal” – i.e. under 1% (see Figure 
3 – left panels) in both peripheral blood and 
lymph node, or surprisingly above 7% in the pe-
ripheral blood of a patient with poorly differen-
tiated carcinoma (Figure 4 – left panel). 

Characterization of tumor microenvironment 
may be regarded as a future checkpoint to as-
sess immunosuppressive molecules. As pre-
viously pointed out, by accurate identification 



Figure 4. 
Flow cytometry of peripheral blood in poorly differentiated 
carcinoma (case ID #26). Left panel: CD4:CD8 cells; Right panel: 
activated lymphocytes (CD3:HLADR).

Nicolescu et al.

42

one may provide a basis for further manipulat-
ing the signaling repertoaire present in a spe-
cific pathological condition (Hinescu, 2020). 
This could prove pivotal to deconvolve mech-
anisms of immunotherapies in the complex 
therapeutic landscape. A standardized algo-
rithm could be developed to dictate antitumor 
immune responses using quantitative pathol-
ogy, proposed as a stronger prognostic tool that 
has not been applied yet in head and neck 
cancers (Galon et al., 2014). 

Double positive CD4+CD8+ T lymphocytes in 
diagnosis of Hodgkin/Non-Hodgkin lymphomas 
should not be misinterpreted as solely a pop-
ulation derived from a common precursor. In 
such neoplasms we could be talking about an 
expansion of a normal cell population with a 
possible reactive/regulatory function. The prog-
nostic significance of lymphocytes subsets may 
unravel an (un)favorable outcome: further in-
vestigation and the clinical translation of T-cell- 
tumor infiltrating lymphocytes markers, as well 
as more extensive homogeneous patients/treat-
ments studies are needed. One valuable ad-
dition to flow cytometry could be multiplex 
fluorescence immunohistochemistry – a promis-
ing technique to check T cells subsets. 

The prognostic meaning of tumor-infiltrating 
lymphocytes in head & neck squamous carci-

noma has been recently reviewed (Borsetto et 
al., 2021). One important statement that arises 
from that review is that timing of immune phe-
notyping is of pivotal importance in continu-
ing/modifying the therapeutic approach for the 
best possible patient outcome. That is another 
reason for taking as much information as pos-
sible in establishing an immune panel – i.e. the 
activation percentage of lymphocytes is equally 
important as the presence of specific subsets. 

 
Conclusions 

There is an increasing incidence of late-stage 
head and neck cancers (Thompson-Harvey et 
al., 2020). Hence, we would like to emphasize 
the importance of immune phenotyping, when 
possible, to reveal as much as possible of the 
identity of the involved cells and to discriminate 
between tumor subtypes and consequently pos-
sibly choose a different immune therapy as part 
of the multimodal treatment of head and neck 
malignancies (Lo Nigro et al., 2017). We brought 
evidence that might be useful for future studies 
and/or personalized therapeutic strategies. 

 
✔ 
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