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Abstract

Alpha-fetoprotein(AFP)-producing colorectal cancer is a rare form of colorectal cancer with a

high degree of malignancy, advanced stage, strong invasiveness, poor response to treatment, rapid

progression, and poor prognosis. Herein, we present the case of a middle-aged (in his 50s) male

patient who underwent left neck lymph node biopsy due to “left neck lymph node enlargement

for 5 months.” Biopsy results revealed metastatic adenocarcinoma, and computed tomography

examination of the chest and abdomen suggested a malignant tumor of the sigmoid colon with

multiple metastases. Subsequently, the patient underwent colonoscopy, and the pathological

result was colonic adenocarcinoma. Regarding tumor markers, serum alpha-fetoprotein (AFP)

was 214 ng/mL. The patient received first- and second-line treatments for colon cancer, but

progression-free survival was short. AFP was consistently elevated; after 8 months, the patient

had AFP levels of 11,371.8 ng/mL, and imaging confirmed disease progression. The patient

subsequently died, with an overall survival of more than 9 months. Compared with other

tumor markers, AFP better reflects tumor progression in AFP-producing colorectal cancer.
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Introduction

Colorectal cancer is one of the most
common malignant tumors worldwide.
According to the latest global cancer
burden data released in 2020 by the
World Health Organization’s International
Agency for Research on Cancer,1 colorectal
cancer ranks third in incidence and second
in mortality among malignant tumors. In
China, the incidence of colorectal cancer
has jumped to the second most common
malignancy and it is currently the fifth lead-
ing cause of cancer-related deaths.

Alpha-fetoprotein (AFP) is a serum gly-
coprotein synthesized by the liver and yolk
sac in early fetal life.2,3 AFP synthesis is
then suppressed soon after birth. When
malignant lesions occur in the liver and
gonadal embryonic tissue, related gene
pathways are activated and cells that have
lost the ability to synthesize AFP begin to
recover this ability, resulting in a significant
increase in serum AFP levels. Generally,
detecting AFP concentration is of great sig-
nificance for the diagnosis of malignant
liver and germ cell tumors. Malignancies
in certain tissues that originate from the
foregut endoderm, such as the stomach
and bile ducts, can also cause AFP eleva-
tion,4 but elevated AFP is rare in colorectal
cancer.5–13

Herein, we report the case of an
AFP-producing colorectal cancer in which
elevated AFP was accompanied by disease
progression. Such patients have poor
responses to standard treatment.

Case presentation

The patient was a male in his 50s with a
medical history of hypertension and sub-
acute cerebral infarction; history of hepati-
tis and cirrhosis were denied. He was
a drinker for more than 30 years (250mL
of white wine every week) with no history of
tobacco use. Initially, the lymph nodes of

his left neck were found to be enlarged to
approximately soybean size, hard, and
without tenderness, which was ignored.
Cervical lymph node biopsy was performed
5 months later, and the pathological
results showed metastatic adenocarcinoma.
Computed tomography of the patient’s
chest and abdomen showed a thickened sig-
moid wall with homogeneous enhancement;
thus, a sigmoid malignant tumor was con-
sidered, and there were multiple metastases
in the liver, multiple lymph node metastases
throughout the body (neck, retroperitoneal,
bilateral groin) (Figure 1a), and multiple
bone metastases (L2, L3, S1). The patient
had abnormal digestive tract tumor
markers, including significantly increased
serum AFP levels (214 ng/mL, reference
value: 0–8.1 ng/mL) and slightly increased
serum CEA (8.7ng/mL, reference value:
0–5ng/mL) and CA19-9 (39.4 ng/mL, refer-
ence value: 0–37 ng/mL) levels. Gastroscopy
showed that the gastric mucosa was smooth
from the cardia, the mucosa of the gastric
fundus was hyperemic with edema, and
there was no erosion or ulcers.

Chronic non-atrophic gastritis was diag-
nosed on the basis of the mucosa of the
gastric antrum being red and white and
the pylorus orifice being smooth and well
contracted. Subsequent colonoscopy found
irregular lumps 17 to 20 cm from the anal
margin, an uneven surface, hyperemia,
edema, erosion, and bleeding from an easy
touch (Figure 2). A pathological biopsy was
taken, and the results showed adenocarci-
noma with medium to low differentiation.
Under the microscope, the tumor tissues
were arranged in the shape of glandular
tubules and sieve strips. The tumor cells
were heteromorphic, with large and deeply
stained nuclei, a dysplastic nuclear-
to-cytoplasm ratio, and coarse and granular
nuclear chromatin. Some tumor cells had
rich and lightly stained cytoplasm, while
others had translucent cytoplasm and no
obvious nucleoli (Figure 3), which was

2 Journal of International Medical Research



confirmed by the pathologist as typical for
adenocarcinoma after serum AFP levels
were known. Gene detection showed no

expression of PD-L1, MSS type, KRAS

mutant type, and both NRAS and BRAF

were wild type. Imaging of the patient’s

liver displayed multiple patchy low-density

shadows, an enhanced posterior margin,

and part of the nodes presented the “bovine

eye sign.” Radiologists at our hospital con-

firmed that the nodes of patient’s liver were

metastatic tumors, not primary lesions. As

the clinical stage of the patient was

T2N2bM1b (IVB) according to the

National Comprehensive Cancer Network

guidelines and Chinese Society of Clinical

Oncology guidelines, the patient agreed to

receive anti-tumor therapy (bevacizumab

500mg day 0þoxaliplatin 0.2 g day

1þ capecitabine 1.5 g twice daily orally on

days 1–14) for three cycles. After full com-

munication, we reviewed the patient’s

tumor markers: AFP 439.4 ng/mL, CEA

4.3 ng/mL, and CA19-9 16.5 ng/mL.

Figure 2. Colonoscopy report. Irregular lumps
can be seen. The surface is uneven; hyperemia,
edema, and erosion are present, and bleeding
occurs at a light touch.

Figure 1. Imaging dates of the primary sigmoid colon lesion and liver metastases. (a) At the time of
diagnosis and (b) Eight months after diagnosis.
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New lesions in his liver were found in

chest and abdomen computed tomography

examinations. According to the RECIST
criteria, the efficacy was assessed as pro-

gressive Disease (PD). With the consent of
the patient, we change treatment to a

second-line regimen that was applied to for

four cycles (bevacizumab 500mg day
0þ irinotecan 280mg day 1þ diageo 60mg

twice daily day 14). After two cycles, data
from imaging examination showed the effi-

cacy to be evaluated as stable disease (SD).

After four cycles of second-line treatment,
chest and abdominal computed tomography

examination found disease progression, with
the primary manifestations being enlarge-

ment and increased numbers of metastatic

tumors in the liver, continuously increasing
trend of AFP (963 ng/mL) (Figure 4),

and severe anemia (hemoglobin 66 g/L).
Transfusion of leucocyte-free suspended

erythrocytes was given, and the treatment
regimen was considered to be changed to
targeted therapy (Igofenib), but the patient
refused. The patient received only over-
the-counter drugs for personal use after dis-
charge. Eight months after his diagnosis, the
patient was admitted to the hospital due to
“fatigue and abdominal distension for more
than half a month.” Computed tomography
examination of the chest and abdomen
showed multiple new nodules in both
lungs, which were considered metastases;
multiple intrahepatic metastases, larger and
more numerous than before (Figure 1b).
Incredibly, his serum AFP levels were
11,371.8ng/mL at that time. Because the
patient was a poor candidate for any inter-
vention, he was accepted to hospice until
death, with an OS of more than 9 months.
We have de-identified all patient details in
the article such that the identity of the
patient cannot be ascertained in any way.
The reporting of this study conforms to
CARE guidelines.14

Discussion

In this report, we describe a rare case of an
AFP-producing colorectal cancer. Tumor
markers can be any molecules synthesized
or released by tumor cells themselves or pro-
duced or elevated by the body in response to
tumor cells. CEA plays an important role in
colorectal cancer screening, diagnosis, effica-
cy evaluation, and regular follow-up15 and
has been recommended by domestic and for-
eign colorectal cancer guidelines. However,
in our case, the elevated levels of CEA and
CA19-9 were not clinically significant at the
time of diagnosis, and no corresponding
changes were observed during subsequent
treatment, although the tumor continued to
progress. However, serum AFP levels
were positively correlated with tumor
progression.

Although abnormal elevation of serum
AFP is common in primary hepatocellular

Figure 3. Biopsy findings. Common
adenocarcinoma with low differentiation
(hematoxylin and eosin staining, magnification
400�).
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carcinoma or yolk sac carcinoma, it has
also been reported to occur in malignancies
of the lungs,16 ovaries,17 kidneys,18 and
esophagus.19 AFP-producing tumors occur-
ring in the gastrointestinal tract are mainly
located in the stomach. The study by Kong
et al. showed gastric cancers accounted for
83.1% of such malignancies,20 although this
only represents 1.3% to 15% of all gastric
cancers.21 The reason for this situation may
be that AFP-producing tumors are primar-
ily derived from organs originating from
the foregut endoderm.22 However, this
patient was diagnosed with non-atrophic
gastritis by gastroscopy, and a malignant
tumor of gastric origin was excluded.
AFP-producing colorectal cancers are
rare, accounting for less than 1% of colo-
rectal cancers.23 Possible reasons for this
might be that colorectal tissues originate
from the hindgut endoderm. Ren et al.
divided AFP-producing colorectal cancer
patients into three histologic types:
common adenocarcinoma type, mucinous
adenocarcinoma type, and hepatoid type,
in which common adenocarcinoma was
the most common,24 which is consistent
with the pathologic pattern of our patient.
AFP expression in tumor tissues is not

strictly associated with serum AFP or hep-
atoid differentiation.20 However, there is no
uniform standard for the diagnosis of this
type of colorectal cancer. Currently, diag-
nosing this type of colorectal cancer tends
to rely on serum AFP levels.

In their study of 104 gastric cancer cases,
Liu X et al. found that serum AFP levels
were closely related to tumor liver metasta-
sis.25 Serum AFP levels can also be used as
a prognostic indicator for AFP-producing
gastric cancer.26 Ren et al.24 found that a
diagnosis of this type of colon cancer was
usually accompanied by multiple lymph
node and distant metastases, with the liver
being the most common site of visceral
metastasis. The study by Kong et al.20

showed that for cases with AFP �200 ng/
mL at diagnosis, there is a high probability
of stage IV disease, liver metastasis, large
masses, and a high proportion of hepatoid
adenocarcinoma. Moreover, liver metasta-
sis is an independent prognostic factor for
this type of colorectal cancer. In our case,
AFP was 214.3 ng/mL at the time of diag-
nosis, with systemic and hepatic metastases,
poor response to multi-line standard treat-
ment, strong tumor invasion, and continu-
ous progression. Other tumor markers

Figure 4. Trends of tumor markers.
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could no longer express tumor load, and
only serum AFP levels continued to rise,
consistent with the disease progression.

Owing to the low incidence of AFP-
elevated colorectal cancer, cases in the liter-
ature are generally from retrospective
analyses, and there have been few studies
on the pathogenesis of such cases.
Therefore, there is currently no targeted
treatment, but a standard treatment is
referred to. Li et al.10 also found that
AFP-elevated colorectal cancer was resistant
to a variety of chemotherapeutic agents,
including VEGFR inhibitors. Local hepatic
chemoembolization may be an effective
treatment for liver metastases. Because this
patient was diagnosed with stage IV disease
with multiple liver metastases, lymph node
metastasis, bone metastasis, and the gene
test results suggested that the patient had
MSS/KRAS mutations, NRAS/BRAF wild
type, we chose the first-line chemotherapy
regimen of bevacizumabþ oxaliplatinþ
capecitabine. Unfortunately, the patient’s
condition progressed after three cycles.
Irinotecan was chosen as the main chemo-
therapy drugs for the second-line regimen.
After two cycles of cross-line treatment
with bevacizumab, the patient’s condition
was stable, but progressed again after four
cycles of treatment. We recommended the
patient to switch to a third-line regimen,
but the patient refused and died after only
2 months of treatment interruption, which
suggests a poor prognosis. It is possible
that there are still ambiguous signaling path-
ways that are activated in such patients, on
which traditional therapies have poor
effects. More research is needed and
expected in this area.

Conclusion

Herein, we presented the case of an AFP-
producing colorectal cancer, which is a rare
tumor type. The patient presented with
serum AFP levels >214.3 ng/mL, liver

metastasis, multiple lymph node metasta-

ses, and bone metastasis. The tumor

showed poor responses to standard chemo-

therapy and anti-angiogenic therapy, as

continuous tumor progression was

observed. The final OS was just 9 months.

Therefore, special treatment strategies

might be needed for this unique tumor type.

Abbreviations

AFP Alpha-fetoprotein;
CEA Carcinoembryonic antigen;
CA19-9 Carbohydrate antigen 19-9;
PFS Progression-free survival;
OS Overall survival;
PD Progressive disease;
SD Stable disease.
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