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Curative effect of hepatic portal venous administration
of autologous bone marrow in AIDS patients with
decompensated liver cirrhosis
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Dear Editor,
Acquired immunodeficiency syndrome (AIDS) caused by

human immunodeficiency virus type 1 (HIV-1) infection
remains a major public health threat worldwide.1 Although
the antiretroviral therapy (ART) improved the life quality and
increased longevity of HIV-infected patients, comorbidities of
liver diseases have assumed far greater importance as a
cause of morbidity and mortality in AIDS patients.2 As their
CD4þT-cell-based immune response is attenuated,
HIV-infected patients are often coinfected with hepatitis
B virus (HBV) or hepatitis C virus (HCV), which, in addition
to the hepatotoxicity of ART, leads to the development of liver
cirrhosis and failure.3,4 Traditional treatment has low rates
of sustained antiviral response in coinfected patients.
Thus, effective treatment strategies tailored to meet the needs of
these AIDS patients with liver cirrhosis are urgently in demand.

Recent studies have employed the bone marrow-derived
stem cells to treat end-stage liver diseases in clinical settings.5

However, the low efficiency in obtaining autologous stem cells
hindered the progress in this application. Thus, it is
considered feasible to directly transfuse fresh bone marrow
(bone marrow transplantation (BMT)) to achieve therapeutic
goals.6,7 To assess the efficacy and safety of transfusing
autologous bone marrow in AIDS patients accompanied by
advanced liver cirrhosis, we conducted a single-arm trial. The
protocol was approved by the Ethics Committee of the Public
Health Clinical Center Affiliated with Fudan University. Upon
obtaining informed consent, four AIDS patients with decom-
pensated liver cirrhosis caused by HBV or HCV were recruited
(Supplementary Table 1). Although the viral loads in
peripheral blood of the four patients were under control after
ART, their conditions were still progressing with dramatically
decreased CD4þ T-cell count. Their Child-Pugh scores were
B or C. Owing to portal hypertension induced by liver cirrhosis,
all patients suffered from splenomegaly and hypersplenism

with low counts of white blood cells and platelets.
Thus, splenectomy was performed in each patient to alleviate
portal vein hypertension and avoid internal blooding. During
the surgical procedure, a catheter was placed in the superior
mesenteric vein in preparation for BMT. One week later, 40 ml
bone marrow was aspirated by puncture of the iliac crest.
Bone marrow cells were suspended in saline without further
manipulation and directly transfused through the attached
catheter into the portal vein (Figure 1a). One or two BMTs
were administrated to each patient at 1-month interval.

The outcome of BMT is surprisingly rewarding. During a
24-month follow-up in patient 1, 2, and 3 and a 3-month follow-
up in patient 4 (the most recent patient), the portal vein
transfusion of autologous bone marrow cells did not result in
any observable side effect and complication. Besides
recovery of serum albumin levels and diminishment of ascites,
total white blood cell and platelet counts were also signifi-
cantly improved (Figure 1b and Supplementary Figures 1a–c).
Although the prothrombin time and total bilirubin in all patients
did not recover completely, the absolute indexes demon-
strated stable decrease (Supplementary Figures 1d and e).
Moreover, their Child-Pugh scores became A in patient 1,
2 and 3, 1 year after the first transfusion and in patient 4,
3 months after the first transfusion (Supplementary Figure 1f).
Surprisingly, 1 month after the first transfusion, CD4þ T-cell
count in the peripheral blood of each patient began to increase
(Figure 1c). Interestingly, this increasing tendency was
maintained in the remaining follow-up period, which is
extraordinary in AIDS patients with common ART.

Taken together, our data demonstrated the efficacy and
safety of autologous BMT on treating advanced liver cirrhosis
and recovering CD4þT cells in AIDS patients. Although
splenectomy might participate in regaining total white blood
cells in peripheral blood, the stable increase of CD4þ T cells
in AIDS patients after autologous BMT indicated a possibility
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that autologous BMT through the hepatic portal vein
may reactivate the hematopoietic supportive capability of
the liver in adult AIDS patients, which is an exciting
research direction warranting further exploration.
Importantly, the feasible surgical procedure will make
autologous BMT an effective adjuvant therapy to bring
benefits to AIDS patients.
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Figure 1 (a) Schematic illustration of splenectomy and BMT in AIDS patient with decompensated liver cirrhosis. (b and c) Albumin and CD4þ T-cell count in AIDS patient
with decompensated liver cirrhosis were assayed before splenectomy and at different times after BMT during a 24-month follow-up. Red dotted lines denote the normal
threshold of human albumin and CD4þ T-cell count (AIDS can be defined in terms of CD4þ T-cell count o200 cells/ml in HIV patient)
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