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The combination of early biopsy diagnosis,
chemotherapy, and autologous stem cell
transplantation has achieved good results in
unilateral primary adrenal lymphoma: A case report
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Abstract
Primary adrenal lymphoma (PAL) is a sporadic malignant disease characterized by a high level of
invasiveness and a poor prognosis. Symptoms are atypical, making it di�cult to obtain an accurate early
diagnosis. Some patients may have fever, night sweats, weight loss, lumbar and abdominal pain, and
adrenal insu�ciency. Certain clinical signs and biochemical characteristics can help clinicians make an
early and rapid diagnosis to prevent a delay in treatment. Here, we report a case of a female patient with
unilateral PAL and low back pain. After rapid diagnosis, R-CHOP chemotherapy combined with
autologous peripheral stem cell transplantation was administered; the patient's condition improved
signi�cantly, and her prognosis was good. There was no recurrence during a follow-up period of more
than two years.

Introduction
Primary adrenal lymphoma (PAL) refers to adrenal lymphoma con�rmed by histological examination in
patients without a previous lymphoma diagnosis or lymph node lesions, mainly presenting as adrenal
lesions[1]. PAL is a malignant tumor characterized by a high level of invasiveness and rapid onset; the
incidence is extremely rare, accounting for 1% of all non-Hodgkin's lymphoma and 3% of all extranodal
tumors [2]. Although the pathogenesis of PAL has not yet been clari�ed, it may be related to several
oncogenic viruses, including HIV, human herpesvirus 8 (HHV-8), and EB virus infection[3], or related to
autoimmunity, genetic inheritance, gene deletion, and uncontrolled apoptosis[4]. Some previous studies
have reported that PAL is more common in men older than 60 years (male:female = 2:1), 70% of whom
have bilateral disease [1, 5–7]. The most common documented clinical manifestations of PAL are type B
symptoms (fever, night sweats, and weight loss), fatigue, lumbar or abdominal pain, and adrenocortical
insu�ciency[8, 9]. De�nitive diagnosis of PAL requires a biopsy of adrenal masses under the guidance of
imaging. Diffuse large B-cell lymphoma (DLBCL) is the most common histological variation. PAL rapidly
progresses and has a poor prognosis, with a 5-year overall survival rate of 19.17% and a 10-year overall
survival rate of 3.33%[10, 11].

Here, we report the case of a female patient with unilateral primary adrenal lymphoma. After early rapid
biopsy diagnosis and subsequent R-CHOP combined chemotherapy and autologous peripheral blood
stem cell transplantation, her prognosis was good.

Case Report
The patient, a 52-year-old female, underwent CT examination due to low back pain, and a left adrenal
mass was detected. She had no fever, loss of appetite or dizziness but had lost 8 kg of weight within one
month. She had no previous history of illness and denied any infectious disease, such as hepatitis and
HIV, or autoimmune disease.
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Physical examination at admission showed no signs of hirsutism, purple lines, pigmentation, or
centripetal obesity, with a body temperature of 36.3 ℃, heart rate of 78 times/min, respiration of 20
times/min, blood pressure of 120/66 mmHg, and BMI of 20.75 kg/cm2. No pigmentation, palpable lymph
nodes, tenderness or rebound pain in the abdomen was noted.

As shown in Table 1, routine biochemical tests showed that her blood glucose, routine blood tests, liver
function, renal function, and electrolytes were normal. Plasma total cortisol (PTC) (at 8 AM and 24 PM)
and 24-hour urinary-free cortisol (UFC) concentrations were also normal. Serum catecholamine was
slightly increased, though catecholamine metabolite concentrations were within the normal range.
Plasma renin activity (PRA) was mildly increased, but angiotensin-II and plasma aldosterone (PAC)
concentrations were normal. Nevertheless, serum lactate dehydrogenase (LDH) was increased and high-
density lipoprotein cholesterol (HDL-C) decreased. Tumor marker-speci�c neuron enolase was increased
(21.19 ng/ml, normal range < 15 ng/ml), plasma EBV-DNA and CMV-DNA were positive, HIV, hepatitis C,
and hepatitis B antigens were negative, and the pulmonary tuberculosis interferon release test (TBIGRA)
was negative.

 



Page 4/16

Table 1

  Results References

Peripheral blood cells

Red blood cells 4.18 (3.8–5.1)x1012/L

Hemoglobin 126 115-150g/L

White blood cells 3.76 (3.5–9.5)x109/L

Platelet 190 (100–300)x109/L

Biochemical �ndings

Alanine aminotransferase 14 < 40 IU/L

Aspartate aminotransferase 33 < 35 IU/L

Albumin 39.2 40-55g/L

Fasting glucose 5.66 3.9-5.9mmol/L

Urea 2.4 3.13-8.17mmol/L

Creatinine 44 37-110umol/L

Estimate glomerular �ltration rate 109.47 56-122ml/min/

Lactate dehydrogenase 759 110–220(IU/L)

High density lipoprotein cholesterol 0.92 0.9 (mmol/L)

Serum sodium 143.0 137–147 (mmol/L)

Serum potassium 3.82 3.5–5.3 (mmol/L)

Serum tumor marker

Neuron-speci�c enolase 21.19 < 15 ng/ml

Hormonal work-up

serum cortisol (8 o’clock) 274.50 147.3-609.3 (nmol/L)

serum cortisol (24 o’clock) 281.10  

Serum cortisol after 1mg dexamethasone inhibition test (8
o’clock)

44.91  

24-hour urine free cortisol 104.3 20.26-127.55
(ug/24h)

Adrenocorticotropin 24.19 5.0–78 (ng/L)



Page 5/16

  Results References

Plasma renin activity 1.22 0.93–6.56(ng/ml.h)

Serum aldosterone 17.67 9.8–27.5(ng/dl)

Norepinephrine 318 174–357 (ng/L)

Epinephrine 109 60–104 (ng/L)

Enhanced CT examination of the whole abdomen revealed a mass in the left adrenal gland that
surrounded the celiac trunk, superior mesenteric artery, and left renal artery and vein and pushed and
covered the splenic vein (Fig. 1). Further renal and adrenal enhancement CT revealed a 7.0 × 6. A 4 cm-
sized soft tissue mass shadow in the left adrenal region, with an irregular shape, less smooth edge,
uneven density, and notable enhancement. There were also small areas of necrosis, and higher
enhancement areas appeared in strips and patches in the mass. The mass was locally close to the
fundus of the stomach, the body of the pancreas, and the upper pole of the left kidney; it surrounded the
celiac trunk, superior mesenteric artery, and left renal artery and vein and displaced the splenic vein
(Fig. 2).

According to the clinical and imaging characteristics, combined with our previous diagnosis and
treatment experience, we performed left adrenal mass biopsy under the guidance of color Doppler
ultrasound as soon as possible. The biopsy results revealed a lymphohematopoietic tumor with diffuse
and medium-sized heterogeneous lymphoid cell in�ltration under microscopy. Immunohistochemical
staining (as shown in Fig. 3) revealed heterotypic cells that were CD20(+) CD79a(+), CD3(-), CD5(-),
CD23(-), CD10(-), BCL-2(+), BCL-6(+), mum-1(+), cyclingD1 (-), P53(+), and MPO(-). The C-myc positivity
rate was approximately 70%, the Ki67 positivity rate was approximately 90%, and EBER in situ
hybridization was negative. The bone marrow biopsy showed active bone marrow proliferation, with
granulocytes accounting for 57.5% and erythroid cells for 27%. The proliferation of bone marrow
hematopoietic cells was signi�cantly low, but no heterotypic cells were found. The �nal diagnosis was
nonspeci�c diffuse large B-cell lymphoma (DLBCL).

On the 17th (November 22, 2018), 43rd (December 18, 2018), 67th (January 11, 2019), 102nd (February
15, 2019), and 133rd (March 18, 2019) days after diagnosis, the patient received �ve combined
chemotherapy regimens of chidamide and R-CHOP. Furthermore, two lumbar punctures and intrathecal
injections were performed during the third and fourth rounds of chemotherapy (dexamethasone 5 mg,
methotrexate 10 mg and cytarabine 30 mg). After completing 4 rounds of R-CHOP chemotherapy, PET-CT
was used for mid-term evaluation of chemotherapy. There was no residual sign of active tumor tissue in
the whole body. FDG metabolism in the left adrenal gland and adjacent abdominal para-aortic soft tissue
mass appeared to be low and changed after chemotherapy. Intermediate PET scores of 1–3 are
considered negative (Deauville score ≤ 3), whereas scores of 4 or 5 are considered positive (Deauville
score 3)[12]. As the Deauville score of this case was 3, the mid-term evaluation showed complete
remission. After the last round of chemotherapy, 600 mg of rituximab was administered for maintenance
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treatment. A repeat PET-CT was arranged for re-examination before autologous hematopoietic stem cell
transplantation (August 2019). The Deauville score was 1, and there were no obvious signs of tumor
activity throughout the patient’s body. On the 51st day after the end of chemotherapy, autologous stem
cells were collected. Autologous hematopoietic stem cell transplantation was performed on the 112th day
after the collection of stem cells, and 140 ml of peripheral autologous hematopoietic stem cells was
reinfused. Lenalidomide (25 mg) was orally administered every other day after hematopoietic stem cell
transplantation.. Clinical tests were conducted after 680 days of treatment (September 1, 2020, one year
after autologous hematopoietic stem cell transplantation) (Table 2), and there were no abnormalities in
any of the indexes. CT re-examination was performed 757 days after treatment (November 17, 2021) and
revealed a nodular shadow approximately 1.0 *0.13 cm in size in the left adrenal gland with uniform
density (Fig. 4). We dynamically monitored the adrenal function of the patient during treatment. The
blood adrenocorticotropic hormone level (8:00 a.m., reference range 5.0–78.0 ng/L) was 31.78 ng/l,
50.45 ng/l and 30.45 ng/l on the 30th, 649th and 1078th days after chemotherapy, respectively, and PTC
at 8 a.m. (reference range 133–537 nmol/L) was 150.6 nmol/l, 369.0 nmol/l and 239.0 nmol/l on the
30th, 649th and 1078th days after chemotherapy, respectively. The patient did not exhibit obvious adrenal
cortical insu�ciency.
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Table 2

  Results References

Peripheral blood cells

Red blood cells 4.43 (3.8–5.1)x1012/L

Hemoglobin 144 115-150g/L

White blood cells 5.11 (3.5–9.5)x109/L

Platelet 164 (100–300)x109/L

Biochemical �ndings

Alanine aminotransferase 22 < 40 IU/L

Aspartate aminotransferase 18 < 35 IU/L

Albumin 48.5 40-55g/L

Fasting glucose 5.97 3.9-5.9mmol/L

Urea 5.5 3.13-8.17mmol/L

Creatinine 62 37-110umol/L

Estimate glomerular �ltration rate 95.59 56-122ml/min/

Lactate dehydrogenase 143 110–220(IU/L)

High density lipoprotein cholesterol 1.88 0.9 (mmol/L)

Serum sodium 139.9 137–147 (mmol/L)

Serum potassium 3.70 3.5–5.3 (mmol/L)

Hormonal work-up

serum cortisol (8 o’clock) 239.0 147.3-609.3 (nmol/L)

Adrenocorticotropin 30.45 5.0–78 (ng/L)

Plasma renin activity 5.47 0.93–6.56(ng/ml.h)

Serum aldosterone 33.08 9.8–27.5(ng/dl)

Norepinephrine 560 174–357 (ng/L)

Epinephrine 69 60–104 (ng/L)

During and after chemotherapy, the patient underwent PET-CT twice, which predicted a good prognosis
after chidamide, R-CHOP chemotherapy and central nervous system prevention, and autologous
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hematopoietic stem cell transplantation.

Discussion
We report a rare case of unilateral primary adrenal lymphoma. The patient was a 52-year-old female
presenting with lumbar pain and weight loss as the initial symptoms; she had no symptoms of cortical
insu�ciency, such as pigmentation or fatigue. Clinical tests showed increased LDH and C-reactive protein
(CRP) levels, yet her PTC was normal. The clinical and imaging features of this patient were consistent
with those of reported PAL cases[5, 13].

PAL is a rapidly progressing malignant lymphoma. It has been previously reported that patients often die
during treatment [6, 14–16]. We also reported a case of very rapid progression to death during
hospitalization while waiting for a pathological diagnosis [17]; hence, early detection and diagnosis of
suspected PAL is indispensable. However, the clinical manifestations of PAL lack speci�city because
most are nonfunctional tumors, which makes early diagnosis of PAL extremely di�cult..

Several previous studies have found that PAL is more common in men over 60 years old (74.26%)[11, 18],
usually presenting as unilateral adrenal incidentaloma without any symptoms. Adrenocortical
insu�ciency is rare, but if present, it is more common in patients with bilateral adrenal lesions (50%-70%)
[2, 14, 19, 20].

Overall, unilateral adrenal PAL is more likely to be accompanied by type B symptoms, of which abdominal
pain is the predominant symptom [21], and adrenal insu�ciency is rare[8]. Our previous retrospective
analysis of 50 PAL patients in our hospital found that the most common initial symptoms of PAL were
lumbago and abdominal pain (48.9%), adrenal incidentaloma (28.9%), and B symptoms (27.7%).
Therefore, PAL should be highly suspected for patients with adrenal incidentaloma if accompanied by
lumbar and abdominal pain and B symptoms. In addition, CT is very important. Primary adrenal
lymphomas are typically metabolically hyperactive, hypovascular tumors that present on CT scans with
slight-to-moderate enhancement[22]. The adrenal cortex and medulla should be urgently evaluated, and
biopsy should be arranged after excluding the possibility of a catecholamine secreting tumor[17].Here, we
emphasize that when adrenal lymphoma is suspected, the application of core needle biopsy should be
speci�cally applied for biopsy, and �ow cytometry of the tissue homogenate should be conducted by the
Pathology Department in a timely manner, which will be of great help for diagnosis.

Some biochemical indicators can help us identify cases of PAL. A few studies have found that an
increase in LDH and a decrease in HDL-C are common in PAL patients [1, 8, 23, 24]. We also previously
found signi�cantly elevated LDH and decreased HDL in 50 patients[5]. In another study from our
center[25], we established a cohort to evaluate the speci�city of the above clinical markers in
differentiating PAL and other adrenal malignancies, showing that age, single/bilateral lesions, HDL-C
level, and LDH level are signi�cantly associated with PAL. Furthermore, age (OR, 1.07, 95% CI, 1.02–1.14),
bilateral masses (OR, 7.37, 95% CI, 1.44–39.29), HDL-C (OR, 0.12 95% CI, 0.01–0.68), and LDH (OR, 1.01,
95% CI, 1.01–1.02) have been veri�ed as independent determinants of PAL. Each indicator corresponds



Page 9/16

to a score in this model; patients who score over 50 points have a greater than 90% possibility of having
PAL. This prediction model can help with rapid, early diagnosis of PAL [25]. Nonetheless, the incidence of
PAL is very low, and sample sizes in studies on PAL are small. Therefore, more research is needed to
further explore how to diagnose these patients early and provide treatment in a timely manner.

The patient in this case reported back pain and weight loss, and imaging examination revealed a
unilateral adrenal incidentaloma without other speci�c symptoms. According to clinical evaluation, the
patient’s adrenal function was normal, but her LDH was increased and her HDL decreased. Based on our
comprehensive nomogram scoring system comprising age, single/bilateral lesions, HDL-C level, and LDH
level[25], the scores of each key index were as follows: age 52 years old (11 points), unilateral lesions (0
points), LDH 759 IU/L (24 points), and HDL-C 0.92 mmol/l (20 points). Thus, the total score of the
nomogram evaluation was 55 points (higher than 50), and PAL was the �rst highly suspected diagnosis
to be considered. After excluding pheochromocytoma, we arranged a core needle biopsy of the adrenal
mass as soon as possible and repeatedly communicated with the Pathology Department to speed up the
subsequent examination. The �nal diagnosis was DLBCL in the adrenal gland.

Treatment of PAL includes surgery, combined chemotherapy, postoperative chemotherapy and/or
radiotherapy, and replacement therapy with corticosteroids. Several studies have reported a signi�cant
difference in survival time between patients receiving chemotherapy and those receiving conservative
treatment. CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) combined with
chemotherapy is the �rst choice for treating PAL [1, 5, 8]. In some cases, a non-CHOP regimen has been
used, achieving a good prognosis [26]. In some cases, a non-CHOP regimen has been used, achieving a
good prognosis[26]. Rituximab (R) binds to transmembrane antigen CD20 and initiates the immune
response mediated by B cell lysis. Therefore, rituximab is recommended as targeted treatment for CD20-
positive immunohistochemical results[27]. The complete remission (CR) rate of R-CHOP (rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisone) is 54.8%, the overall remission (OR) rate is
87.0%, and the 2-year overall survival (OS) and progression-free survival (PFS) rates are 68% and 51%,
respectively[28]. Surgical treatment or laparoscopic adrenalectomy is not recommended as adjuvant
treatment due to the high risk of recurrence and because surgery does not improve the survival rate of
patients [28, 29]. As PAL itself is a rare tumor, research with a larger sample or a case analysis are needed
to verify the above results.

The need for central nervous system prophylaxis, given reports raising the possibility of a high risk of
parenchymal or meningeal relapse[30, 31]. Based on the international prognostic index score (a standard
prognostic tool for patients with DLBCL), central nervous system involvement is a poor prognostic factor
[32].Therefore, central prophylaxis in these patients must be integrated into the overall treatment plan.
This patient's histochemistry showed C-MYC (+) and BLC-2 (+), which was the basis for the diagnosis of
double-expressor DLBCL; we added sidabenamine because of the dual-expressed lymphoma. The
addition of sidabenamine to dual-expressing lymphoma is known as CR-CHOP, and is currently being
explored by hematologists as a treatment strategy for this high-risk group of DLBCL [33]. R-CHOP
chemotherapy and preventive intrathecal chemotherapy can be combined to achieve a better prognosis
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[1, 5]. S Studies have shown 5-year overall and progression-free survival rates of 56.5% and 57.5%,
respectively, when R-CHOP is combined with prophylactic intrathecal chemotherapy [26]. Studies have
shown 5-year overall and progression-free survival rates of 56.5% and 57.5%, respectively, when R-CHOP
is combined with prophylactic intrathecal chemotherapy [8, 13, 28]. The successful experience regarding
the current case was that we added cedarbenamide according to the pathological subtype and actively
performed autologous hematopoietic stem cell transplantation.

Based on the above research results, the patient received R-CHOP supplemented with preventive
intrathecal chemotherapy during the middle of the chemotherapy sessions and hematopoietic stem cell
transplantation after the completion of all chemotherapy and consolidation treatment sessions. After
discharge, the patient had regular close follow-up at the Hematology and Endocrinology departments.
Regular evaluation of the response to chemotherapy and dynamic monitoring of various indexes,
including adrenocortical function, indicated that the patient did not have adrenal insu�ciency since the
beginning of treatment. All follow-up indexes indicated a good prognosis. The patient’s LDH decreased
signi�cantly to 143 IU/L, and her HDL-C and blood glucose, routine blood indexes, liver function, renal
function, adrenocortical function and electrolytes returned to normal ranges. This case illustrates that this
regimen can effectively alleviate PAL and improve prognosis.

In general, PAL prognosis is related to multiple risk factors. Older age, bilateral lesions, adrenal
insu�ciency, B cell symptoms, elevated LDH, central nervous system recurrence, and non-GCB type are
predictors of poor prognosis[11, 34]. Several studies have shown that the LDH level is not only an
important prognostic factor but can also predict survival [1, 8, 23, 32], and elevated serum LDH levels are
associated with worse outcomes [21]. Early identi�cation and biopsy and the treatment scheme of R-
CHOP combined with autologous stem cell transplantation are essential for better therapeutic outcomes.

Conclusion
PAL is a rare malignant tumor with a rapid onset and atypical clinical features. Adrenal cortical
insu�ciency is rare, especially in patients with unilateral lesions, leading to challenges in early diagnosis.
For adrenal incidentalomas with type B symptoms and lumbar and abdominal pain, clinicians should
consider PAL and perform a biopsy of the adrenal mass after biochemical exclusion of
pheochromocytoma as soon as possible. R-CHOP chemotherapy is the �rst choice for treatment of PAL.
In terms of treatment, multiple risk factors related to PAL should be comprehensively considered, and
combination treatment with preventive intrathecal chemotherapy and autologous hematopoietic stem cell
transplantation should be administered to achieve a better prognosis. It is also important to monitor the
adrenal cortical function of these patients. As we report herein, this female patient achieved a favorable
prognosis following prompt diagnosis and treatment. This is a good example of why rapid diagnosis and
timely treatment are important for patients with PAL. In addition, measurement of LDH and HDL-C levels
deserves consideration and recommendation as essential reference indexes for early diagnosis,
prognosis, and follow-up.
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Figure 1

Enhanced CT of the whole abdomen 

Figure 2

Enhanced CT of the kidney and adrenal gland
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Figure 3

Immunohistochemistry of the left adrenal mass. A: Morphological features of primary adrenal diffuse
large B-cell lymphoma. B: The cell is p53 (+). C: Cell is Bcl-2 (+). D: cell is mum-1 (+). E: Cell is BCL-6 (+).
F: The c-myc positivity rate is approximately 70%. G: Cell is CD10 (-). H: Cell is CD20 (+). I: Cell is CD3 (-)
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Figure 4

Adrenal enhanced CT images after treatment


