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Abstract

Background: Acute myeloid leukemia (AML) has the proliferation of poorly differentiated immature myeloid
cells. New studies on immune markers also consider them as one of the factors that affect the prognosis or
the patient's ability to respond to drugs. Our study was designed to determine the rate of remission and
mortality, and the ability to respond to drugs in newly diagnosed AML patients with positive CD81.

Methods: A total of 50 patients diagnosed with AML (excluding acute promyelocytic leukemia) underwent
immunophenotyping analysis using flow cytometry. Following the initial diagnosis, the patients received
induction therapy, followed by three cycles of consolidation therapy. The patients were then followed up for
a period of six months. The treatment efficacy was assessed at two timepoints: on day 28 after the first
chemotherapy course and on day 28 after the fourth chemotherapy course.

Results: Out of the 50 newly diagnosed AML patients, 40 (80%) were found to be CD81 positive. This CD81-
positive group had a high mortality rate after the first course of chemotherapy (17.5%) and after the fourth
course of chemotherapy (52.5%), while no patients died in the CD81-negative group. The CD81-positive
group had a worse drug response rate with 22.5% and 18.2% in CD81 positive group versus 30% and 40% in
the CD81-negative group achieving complete remission after the first course and fourth course, respectively.

Conclusions: The CD81 immunological marker was found to be highly prevalent among AML patients in
Vietnam. Overexpression of CD81 in patients with AML is associated with an unfavorable prognosis,
characterized by higher mortality rates and poorer treatment response.
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Introduction
Overview

Acute myeloid leukemia (AML) is characterized by the uncontrolled proliferation of myeloid blast cells,
resulting in the failure of normal hematopoiesis in the bone marrow [1]. Currently, the 3+7 combination
regimen (three days of daunorubicin and seven days of cytarabine) is still accepted as the cornerstone of
initial treatment for AML patients in 70-80% of cases [2]. However, recurrence still occurs in about half of
patients diagnosed with AML, and the five-year survival rate is only about 40% [3]. Over the past few years,
identifying new prognostic markers has remained important; especially in influencing the decision to
choose treatment [4]. Several chromosomal and gene abnormalities (eg, NPM1, CEBPA, and FLT3-1TD
mutations) have been used in clinical practice [4]. However, clinicians find that many patients with good
chromosomal and genetic prognosis still have a poor response to treatment or relapse rapidly, which asks
the question of whether there are other factors that determines the prognosis of AML patients.

CD81 is a cell surface protein of the tetraspanin family, which is a cell surface transmembrane protein. The
CD81 antigen belongs to the tetraspanin family, which are cell surface transmembrane proteins. This antigen
was initially detected as the target of an anti-proliferative antibody and was later named TAPA-1 [5]. It binds
to other proteins in dynamic membrane entities known as tetraspanin-enriched microdomains (TEMs) and
to receptors that vary by cell line (eg, CD19 in B lymphocytes) [6]. Various cellular functions are linked to
CD81 (i.e. BCR signaling in B cells [7], interacting B-T cells, and cell entry receptor function for infectious
diseases [8,9]. Therefore, TAPA-1 may play an important role in the regulation of cell growth in lymphoma
patients [5]. Vences-Catalan and colleagues demonstrated the dominant role of CD81 affecting metastasis
and immunoregulatory in cancer [10].

Flow cytometry has been applied in Vietnam since the 2000s. However, the appearance of CD81 on the
surface of myeloid blast cells has not been studied in Vietnam. Therefore, this study was designed with the
aim of determining the prognostic significance of CD81 in patients with AML.
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Materials And Methods

This study included 50 newly diagnosed AML patients (except acute promyelocytic leukemia) who had an
examination and were given treatment at Bach Mai Hospital, Hanoi, Vietnam, from September 2021 to
December 2022. Informed consent was obtained from all participants.

Methods

We used a convenient sampling method in order to take all patients with newly diagnosed AML (except
acute promyelocytic leukemia) during the study period. A list of investigations was performed, including
clinical examination, complete blood count (CBC), bone marrow aspiration, chromosomal karyotype
analysis, and immunophenotyping of the bone marrow sample by flow cytometry (FCM) using Navios EX
Flow Cytometer (Beckman Coulter Inc., Brea, California, United States) with the following markers: MPO,
CD13, CD33, HLA-DR, TdT, CD4, CD64, CD34, CD3, CD19, CD20, CD22, MPO, CD2, and CD81.

The patients were treated with induction therapy of a 3+7 regimen consisting of three days of doxorubicin

infusion (30 mg/rnz) in combination with seven consecutive days of cytarabine infusion (100 mg/mz) daily
continuously, after that the patients continued to receive consolidation therapy with high dose cytarabine
(HiDAC) for three courses.

Bone marrow aspiration was performed on day 28 after receiving the first and after the fourth chemotherapy
treatment to evaluate the rate of complete remission (CR), no complete remission (no CR) and mortality,
and the ability to respond to drugs

Data processing

The data were managed and analyzed using IBM SPSS Statistics for Windows, Version 20.0 (Released 201;
IBM Corp., Armonk, New York, United States). Descriptive statistics: number (n%); inferential statistics:
p<0.05 has statistical significance.

Research ethics

The Ethics Committee of Bach Mai Hospital approved the study protocol and documents related to the
research procedures (approval number: 3666-/BM- HDDD). All patient information was kept strictly
confidential and used for research purposes only. The CD81 marker was performed in the Flow cytometric
acute leukemia panel and, therefore, there was almost no risk to the health of the study participants or any
financial cost. This is a purely observational study, so it does not affect the patient's treatment process.

Results

Our results included 40/50 (80%) CD81-positive AML patients with an average age of 56.08+15.09, which was
lower than CD81-negative patients with an average age of 66.60+11.37 ( p<0.05). Besides, the M2 and M4
forms had the highest rate (Table 7).
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Clinical characteristics CD81-positive (n=40) CD81-negative (n=10) p-value
Age 56.08+15.09 66.60+11.37 0.045
Gender 0.289
Male 18 (45.0%) 7 (70%)

Female 22 (55.0%) 3 (30%)

FAB subtype 0.239
MO 4 (10%) 2 (20%)

M1 6 (12.5%) 1(10%)

M2 11 (27.5%) 2 (20%)

M4 13 (32.5%) 2 (20%)

M5 7 (17.5%) 0

M7 0 1(10%)

Anemia 40 (100%) 10 (100%) -
Bleeding 22 (55.0%) 2(20.0%) 0.001
infection 29 (72.5%) 4 (40.0%) 0.07

TABLE 1: Clinical characteristics of study subjects

FAB: French-American-British classification

Anemia was the most common symptom in acute leukemia, with 100% of patients presenting with anemia.
In the CD81-positive AML group, the mean hemoglobin (Hb) concentration was 70.38+17.82 (g/1) and the
mean platelet count was 46.81+37.64 (G/L) (Table 2).

CBC CD81-positive (n=40) CD81-negative (n=10) p-value
Hemoglobin (g/1) 70.38+17.82 83.14+15.61 0.091
Platelet count (G/l) 46.81+37.64 106.14+81.77 0.008
White blood count (G/I) 86.04+115.00 18.02+11.49 0.133
Percentage of blast cells (%) 38.42+30.62 28.86+26.28 0.428

TABLE 2: CBC characteristics of study subjects

CBC: complete blood count

When studying cytogenetics, we found that many patients had several chromosomal formula abnormalities
including t(8;21), inv(16), and others (Table 3).
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Normal t(8;21) Inv(16) Aneuploid Polyploidy Others Total
CD81+ 31 (77.5%) 1(2.5%) 2 (5.0%) 0 2 (5.0%) 4 (10.0%) 40
CD81- 9 (90.0%) 0 0 1(10.0%) 0 0 10

TABLE 3: Chromosomal karyotype analysis of the bone marrow

p=0.663 (Fisher's exact test)

Patients who did not recover after the first course of chemotherapy were 31/50 and those who did not
recover after the fourth course were 19/40; this is a high rate with a poor prognosis. Moreover, there were 21
patients died after the fourth course, all of them were CD81 positive (Table 4-5).

CR No CR Dead
CD81+ (n=40) 9 (22.5%) 24 (60.0%) 7 (17.5%)
CD81- (n=10) 3 (30.0%) 7 (70.0%) 0

TABLE 4: Results of treatment after being given the first therapy course

p=0.409 (Fisher's exact test)

CR: complete recovery

CR No CR Dead p-value
CD81+ (n=40) 6 (15.0%) 13 (32.5%) 21 (52.5%) 0.004
CD81- (n=10) 4 (40.0%) 6 (60.0%) 0

TABLE 5: Results of treatment after being given the fourth therapy course

Fisher's exact test

Discussion

Our study group includes 50 patients, including 40 CD81-positive patients, with an average age of
56.08%15.09, lower than CD81-negative patients with an average age of 66.60+11.37 (p<0.05).

Anemia is the most common symptom in acute leukemia, with 100% of patients presenting with anemia, in
the CD81-positive AML group, the mean Hb concentration was 70.38+17.82, which was lower than that in the
CD81-negative AML group. The patients in the study, whether CD81 positive or negative, had other clinical
complications such as infection and bleeding, and the rates were not too different among the two groups.
When studying cytogenetics, we found that the patients had a high percentage of normal chromosomal
karyotype, other abnormalities were found and were similar to the study on chromosomal abnormalities in
acute leukemia patients by Quang in Vietnam in 2003 [11].

In our study, up to 40/50 newly diagnosed AML patients were CD81-positive, accounting for 80%; this result
was higher than the study results of Boyer et al. (69%) and Hussein et al. (17/30 patients) [12,13]. The CD81-
positive group had a high mortality rate on day 28 after being given the first chemotherapy course, up to
7/40 (17.5%) patients, while no patients died in the CD81-negative group. At the end of the fourth course, the
mortality rate in the CD81-positive group was still very high (52.5%), while in the CD81-negative group, no
patients died. Regarding drug response, with a minimum residual rate of <5.0% blast cells, the CD81-positive
group also had a worse drug response rate, with 9/40 (22.5%) and 6/40 (15.0%) achieving CR after the first
and the fourth chemotherapy courses, respectively. Besides, in the CD81-negative group, the percentage of
patients achieving CR after the first and the fourth treatment courses were 3/10 (30%) and 4/10 (40%),
respectively.
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In previous studies, CD81 was found to be present in the plasma cells of patients diagnosed with multiple
myeloma, resulting in faster relapses, and a worse prognosis for progression-free survival (PFS) and overall
survival (OS) [14]. Not only that, but CD81 can also be a poor prognostic marker in AML [15]. In 2016, Boyer
et al. studied the appearance of the CD81 marker on the surface of myeloid leukemia cells related to the
survival prognosis of patients [12]. A recent study by Hussein et al. also showed that the presence of CD81
led to low survival time and fast recurrence in AML patients [13]. Gonzales et al., in an in vivo and in vitro
study, found a 30-40% rate of resistance to daunorubicin and cytarabine in CD81-positive AML patients [16].
In our study, CD81-positive AML patients had a higher mortality rate (52.5%) than the CD81-negative group
(0%). Among the CD81-positive AML patients who died in our study, there was a mutation in the NPM1(+)
gene, which is a good prognostic mutation, but this patient did not immediately recover from the first
course of chemotherapy. This may be because CD81 is a cell surface protein of the tetraspanin family, which
is a cell surface transmembrane protein. In a clinical trial of the monoclonal antibody tetraspanin in mice, it
was found that the monoclonal antibody was able to induce an antiproliferative effect on the human
lymphoma cell line [5], leading to the uncontrolled proliferation of malignant cells. Previously, in Paiva's
study, it was found that in multiple myeloma, the detection of CD81 positivity on plasma cells was a poor
prognostic factor [14]. In Hussein et al.'s study in 2021, eight CD81-positive patients (26.6%) died during
chemotherapy treatment courses, while only two CD81-negative patients (6.7%) died. These results could be
explained by the finding of Boyer et al., who demonstrated that CD81-positive malignant cells were 30-50%
more resistant to drugs and that overexpression of CD81 increased AML cell adhesion, which induced blast
number and caused relapses [17]. Regarding the response to chemotherapy, Hussein et al. found that 50%
(15/30) of the patients with CD81 positive expression achieved CR, while 43% did not respond to treatment.
This result was also similar to our assessment, that patients with CD81 expression had a statistically shorter
remission and shorter survival time than CD81-negative patients [16].

Unfortunately, in this study, we encountered some limitations. Some patients did not do enough tests to find
out the presence of prognostic genetic mutations because they could not afford it.

Conclusions

In the year-long study with 50 AML patients, up to 80% of the patients were CD81-positive. The group of
CD81-positive patients had a shorter survival time and a higher rate of blast disease recurrence than the
CD81-negative group, even in patients with good prognostic genes. As can be seen, CD81 overexpression in
patients with AML is associated with a poor prognosis, higher mortality, and poorer response. The addition
of CD81 in the AML panel can be considered as an essential CD required for prognostic assessment.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethical Committee in
Biomedical Research, Bach Mai Hospital, Hanoi, Vietnam issued approval 3666-/BM- HDDD. Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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