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Abstract

A 5-year-old spayed female domestic short haired cat presented with chronic nasal obstruction. The cat
was diagnosed with B-cell nasal lymphoma based on histological examination of biopsy specimens and
intracranial invasion was suspected. We initiated treatment with nimustine (ACNU), known to pass the
blood-brain barrier, as the primary protocol with prednisolone, with the owner’s consent. The ACNU
dose was 20-25 mg/m? (4-5-week intervals, four or six administrations, two courses). The cat remained
oligosymptomatic until day 962 after the first dose and no serious adverse events were reported. The
cat lived until day 1089. To our knowledge, this is the first report of long-term survival achieved using
ACNU as the primary treatment in a cat with nasal lymphoma.

Key Words: cat, nasal lymphoma, nimustine

Lymphoma is a common cancer (neoplasm)
in cats, accounting for 50-90% of all feline
hematopoietic tumors®”’. Lymphomas in cats are
classified into the following categories based on
several anatomical sites: alimentary, mediastinal,
nodal, and extranodal (nasal, renal, central
nervous system (CNS), cutaneous, and hepatic)®.
Among these, nasal lymphoma (NL) accounts for
6.3%". NL is the most common intranasal tumor
in cats™'?. B-cell lymphoma accounts for 61-85% of
all NL cases in cats®'*'”. Radiotherapy is effective
for NL, with median survival time (MST) reported

to be 365-922 days*®'?. In addition, a combination
of chemotherapy and radiotherapy reportedly
results in an MST of 174-955 days"'®. However,
radiotherapy is available only in a limited number
of hospitals, and chemotherapy alone is widely
used. Long-term survival with chemotherapy,
such as cyclophosphamide, hydroxydaunorubicin
(doxorubicin), vincristine, and prednisolone
(CHOP), is possible, with an MST of 116-358

#202D Tn previous reports, no significant

days
difference was observed in the outcomes of NL

among the three treatment methods”. However,
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its efficacy in the presence of intracranial
invasion remains unknown, and the MST for CNS
lymphoma has been reported to be 21-70 days**”.
In addition, nimustine (ACNU), which is highly
migratory to nervous tissue, has been reported to
be useful for treating CNS lymphoma in dogs'.
Therefore, for feline cases of intracranial invasion
or CNS lymphoma ACNU may be useful as
anticancer agents that are highly migratory to the
nervous tissue.

ACNU is a nitrosourea alkylating agent that
acts as an anticancer agent in the same family as
lomustine (CCNU). Pharmacokinetic studies in
human brain tumor patients have reported that
7-30% of administered ACNU crosses the blood—
brain barrier™'”. It is an injectable drug, which
makes it easier to adjust the dosage and use it in
small animal practice than CCNU, which is an oral
drug. In dogs, phase I studies have determined
a maximum tolerated dose (MTD) of 25 mg/m?'”,
and there are reports of its use in lymphoma and
histiocytic sarcoma, among others'™'""®. However,
to the best of our knowledge, the MTD in cats has
not yet been determined. There are only a few
reports of ACNU administration for feline cancer,
including chemotherapy after radiation therapy
in cats with anaplastic oligodendroglioma'®, as
a postoperative and rescue protocol for cats with

)

alimentary lymphoma®'”, as a rescue protocol for

cats with NL'®, and as a primary protocol for cats
with alimentary and mediastinal lymphoma'®.
However, no reports of ACNU administration as
a primary therapy for feline NL have emerged. To
the best of our knowledge, this is the first report
on long-term survival achieved using ACNU as the
primary protocol in a cat with NL and suspected
intracranial invasion.

Because the diagnostic studies and treatments
were clinical activities, this study did not require
approval from any institution or ethics committee.
The cat was treated ethically and humanely
throughout all testing and diagnostic procedures,
in accordance with the ethical standards of the “Act
on Welfare and Management of Animals” (1973,
Japan). The Veterinary Cooperative Oncology
Group-Common Terminology Criteria for adverse
events ver2”” was used to assess adverse events.

The case was client-owned, and the client provided
her consent for the publication of information
about the patient in the case report.

A 5-year-old spayed female domestic
short haired cat weighing 3.85 kg presented
to a veterinarian with the chief complaints of
nasal obstruction and obstructive ventilatory
disturbance in the left nasal cavity (day 1).
Antimicrobial and anti-inflammatory drugs
was not effective in medical treatment of the
cat; therefore, the cat was referred to Miyazaki
University Veterinary Teaching Hospital on day
42. At the time of the initial visit to our hospital,
the cat was found to have epistaxis in the left
nasal cavity but no swelling was observed in the
superficial lymph nodes. The body temperature
of the cat was 38.8 °C, heart rate was 144 beats/
min, and respiratory rate was 24 breaths/min,
all of which were within normal ranges. No
abnormal values were observed in complete blood
counts. The blood chemistry tests showed mild
hyperammonemia (133 p/dL), hypernatremia (158
mEq/L), mild elevation in alkaline phosphatase
(ALP) (303 U/L) and glucose (209 U/L), and mild
decrease in blood urea nitrogen (13.6 mg/dL).
Imaging examinations included plain radiography
and computed tomography (CT) scan. CT (Aquilion
Lightning; Canon Medical Systems Co., Otawara,
Japan) was performed using isoflurane (Pfizer
Inc., Tokyo, Japan) inhalation anesthesia,
followed by tracheal intubation after the pre-
administration of butorphanol (Vetorphale; Meiji
Seika Pharma Co., Ltd., Tokyo, Japan) and was
induced using propofol (Mylan Seiyaku Co.,
Tokyo, Japan). Plain radiography revealed an
increased radiopaque area in the left nasal cavity.
CT revealed an occupying lesion with contrast
enhancement by iodine contrast medium (2 mL/
kg IV, IOPAQUE 300 Injection, Fuji Pharma,
Japan) in the left nasal cavity and infiltration
of the right nasal cavity, frontal sinus, and
sphenoidal sinus. Additionally, osteolysis of the
left orbit, mandible, and cribriform plates was
observed. A mild rightward midline shift was also
observed in the olfactory bulb (Fig. 1A, 1C). There
was no enlargement of regional lymph nodes or
pulmonary nodules. Rhinoscopic biopsy samples
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Fig. 1. Computed Tomography images of the head. A. On
day 42, there are an occupying soft tissue-like lesion with
contrast enhancement in the left nasal cavity, infiltration of
the right nasal cavity and osteolysis of the left orbit (Yellow
arrow). Displacement of the nasal septum is also observed. B.
The soft tissue-like lesions have completely disappeared and
there is ossification at the osteolysis site (Yellow arrowheads)
on day 405. C. Mild rightward midline shift was observed in
the olfactory bulb region (Red arrow) and there is infiltration
of the left frontal sinus on day 42. D. The midline shift in the
olfactory bulb area has disappeared (Red arrowhead) and fluid
retention is observed in the right frontal sinus on day 405.
A-D: post-contrast

were obtained after the CT scan. Histopathological
evaluation of the samples revealed neoplasia
with diffuse sheets of large, round cells (Fig. 2).
Immunohistochemistry showed that these cells
were negative for the CD3 antibody (Fig. 3A) but
diffusely positive for CD20 (Fig. 3B). The cat was
diagnosed with diffuse large B-cell lymphoma
(DLBCL).

The cat was treated with piroxicam (BAXO
Capsules; FUJIFILM Toyama Chemical Co.,
LTD., Tokyo, Japan) (0.2 mg/kg, PO, on alternate
days, for 24 days) for anti-inflammatory purposes
until a pathological diagnosis was established.
The CT scans suggested intracranial invasion
or metastasis, although no neurological
symptoms were present. Therefore, we prescribed
chemotherapy with ACNU (Nidran; Daiichi-
Sankyo Co., Ltd., Tokyo, Japan), which has a
high migration to nerve tissue, instead of the
common protocol for chemotherapy. Futhermore,

Fig. 2. Image of the histopathologic examination of the nasal
lesion (400x). It was composed of diffuse sheets of large round
cells admixed with small lymphocytes and macrophages.
The large round cells had irregular round nuclei and scant
cytoplasm with a single prominent nucleolus.

Table 1. Chemotherapy with nasal lymphoma on the
first set in a cat.

Day Treatment
63 ACNU 20 mg/m? IV once
Prednisolone 1.3 mg/kg PO, SID
70 Prednisolone 0.65 mg/kg PO, SID
78 Prednisolone 0.26 mg/kg PO, SID
9] ACNU 22 mg/m?* IV once
Prednisolone 0.26 mg/kg PO, SID
119 ACNU 22 mg/m? IV once
Prednisolone 0.13 mg/kg PO, SID
2
154 ACNU 22 mg/m? IV once

Prednisolone 0.13 mg/kg PO, EOD

IV, intravenous; PO, per os ; SID, semel in die ; EOD, every
other day

ACNU protocol was considered appropriate for
this patient as the character of the cat favoured
the minimal number of drug administration.
Once lymphoma was diagnosed, we initiated
combination chemotherapy with ACNU (20—22 mg/
m?, IV, 4—5week intervals, four administrations)
and prednisolone (Prednisolone; Asahikasei-
pharma. Co., Tokyo, Japan) on day 63 (Table 1),
after taking consent from the owner. Prednisolone
was withdrawn on day 196. To monitor ACNU-
induced adverse events, blood tests were
performed at the time of ACNU administration
and then after 1 week.

On first ACNU administration (day 63),
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Fig. 3. Images of the immunohistochemistry for CD3 and CD20 (400x). A. The immunohistochemical staining was negative
for CD3 antibody. Scattered non-neoplastic T cells were observed. B. The immunohistochemical staining showed a positive

cytoplasmic reaction for the CD20 antibody.
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Fig. 4. During the ACNU administration, the lymphocyte and platelet counts. Blood tests were performed before and 7 days
after ACNU administration. There are some missing results after 7 days of administration. A : ACNU administration

the nasal obstruction sound had worsened
further, and epistaxis was also observed in
the right nasal cavity; however, a while after
the first administration, the nasal obstruction
sound disappeared. On day 154, there were no
clinical symptoms such as nasal obstruction or
epistaxis, and a follow-up (second) CT scan was
performed. The CT scan showed disappearance
of the occupying nasal lesion and a midline shift
in the olfactory bulb region, and therefore, the
fourth dose of ACNU was administered and the
first round of the ACNU protocol was finished at
this point. On day 405, there was no recurrence

of clinical symptoms, such as nasal obstruction
or epistaxis. The patient’s general condition
was good, and a follow-up (third) CT scan was
performed. The CT scan showed ossification at
the previous osteolysis site and disappearance
of soft tissue-like lesions (Fig. 1B, 1D). Based
on the clinical findings and CT results, the
nasal lymphoma was determined to have a
complete response by day 405. During the ACNU
administration, the neutrophil and platelet counts
temporarily decreased to 2068 /uLL and 78Xx10%/
uL, respectively (Fig.4). ALP levels reached their
maximum value of 406 U/L.
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Fig. 5. Computed Tomography images of the head at the
fourth molar level during the ACNU re-administration. A, B.
There was a soft tissue-like lesion with contrast enhancement
in the left nasal cavity. In addition, osteolysis of the nasal
bone due to the lesion was observed (Yellow arrows) on day
625. C, D. On day 882, the contrast enhanced soft tissue-like
lesion in the left nasal cavity (Yellow arrowheads).

A: pre-contrast, B-D: post-contrast

On day 625, the follow-up (fourth) CT
revealed a soft tissue-like lesion in the left nasal
cavity with osteolysis of the nasal bone (Fig. 5A,
B). Cytological samples obtained from the lesion
revealed a mixed population of inflammatory cells
with increased numbers of large lymphocytes
accounting for approximately 20% of the
cell population; lymphoma recurrence was
suspected. This cytology sample was submitted
for clonality analysis using polymerase chain
reaction for antigen receptor rearrangements
(PARR) (Kahotechno Co., Ltd.; Fukuoka, Japan).
B-cell monoclonal proliferation was detected,
and a relapse of the nasal B-cell lymphoma was
considered. Although the cat had no clinical
symptoms and was in good general condition,
the owner requested re-administration of ACNU.
Reintroduction of ACNU was attempted (22—-25
mg/m?, IV, 4—-5week intervals, six administrations)
along with prednisolone (Table 2). On the same
day of the follow-up CT, a cutaneous mass was
incidentally found in the left abdomen. The
mass was excised on day 657. The patient was
diagnosed with a cutaneous mast cell tumor. The
mast cell tumors were not treated medically. On

Table 2. Chemotherapy with nasal lymphoma on the
second set in a cat.

Day Treatment
ACNU 22 mg/m? IV once

657 Prednisolone 1.3 mg/kg PO, SID
663 Prednisolone 0.65 mg/kg PO, SID
671 Prednisolone 0.26 mg/kg PO, SID
636 ACNU 24 mg/m? IV once
Prednisolone 0.26 mg/kg PO, SID
714 ACNU 24 mg/m? IV once
Prednisolone 0.13 mg/kg PO, SID
749 ACNU 25 mg/m? IV once
Prednisolone 0.13 mg/kg PO, EOD
777 ACNU 25 mg/m? IV once
Prednisolone 0.13 mg/kg PO, EOD
2
326 ACNU 25 mg/m? IV once

Prednisolone 0.13 mg/kg PO, EOD

IV, intravenous; PO, per os ; SID, semel in die ; EOD, every
other day

day 777, CT revealed no evidence of metastasis;
however, a few nasal lesions remained. Therefore,
we administered ACNU for the fifth time after
CT scan. On day 826, no clinical symptoms were
observed, the cat was in good general condition,
and a plain CT scan was performed without
anesthesia for follow-up at the owner’s request. A
few nasal lesions were suspected on CT imaging;
therefore, we decided to administer ACNU for the
sixth time. On day 882, the cat’s general condition
was good; however, the owner occasionally
reported sneezing and bleeding of the nose. A
follow-up plain CT scan under sedation revealed
soft-tissue-like lesions in the left nasal cavity
(Fig. 5C, D), and straw biopsy was performed.
Pathological examination of the biopsy specimen
suggested lymphoma recurrence. However, the
treatment was terminated because the owner
did not request further treatment. During the
re-administration of ACNU, the neutrophil and
platelet counts temporarily decreased to 1300 /uLL
and 99%x10°% /uLL, respectively (Fig. 6). The highest
ALT and ALP levels observed were 88 and 111 U/
L, respectively. On day 962, the cat presented to
a referring veterinarian with forward protrusion
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Fig. 6. During the ACNU re-administration, the lymphocyte and platelet counts. Blood tests were performed before and 7 days
after ACNU administration. There are some missing results after 7 days of administration. A : ACNU administration

of the left eyeball. Suspecting deterioration of
lymphoma, the cat underwent the Wisconsin—
Madison Chemotherapy Protocol administered
by the referring veterinarian, but treatment was
discontinued due to severe adverse events on day
1089, and she was not followed after that.

In this case, we selected ACNU because of its
high migration to the neural tissue”'” and because
intracranial invasion was suspected on the CT
scan. The MTD of ACNU has been reported in
dogs'” but not in cats. Therefore, the first dosage
was set at 20 mg/m? in accordance with a previous

17 . .
’ and our experience with two

report in dogs
dogs'”; the dosage was increased to 22 mg/m? at
the second and subsequent injections based on the
clinical examination findings after each injection.
As no major clinical abnormalities were observed
in the first four courses, the maximum dose was
established at 25 mg/m? after re-administration.
In canine lymphoma, ACNU administration
improves symptoms for a short period”. In this
case, the nasal obstruction sound disappeared
immediately after the first ACNU administration,
and the CT scan showed no nasal lesions on day
405; therefore, the cat was considered to be in
remission. Thus, an immediate effect of ACNU
on feline lymphomas may be expected. On follow-
up CT on day 625, a soft tissue-like lesion was
observed in the left nasal cavity; therefore,

ACNU was re-administered. After 10 ACNU
administrations, the patient was in good general
condition, but the pathology on day 882 confirmed
a relapse of lymphoma. In a previous report, a cat
with mediastinal lymphoma treated with ACNU
as the primary protocol survived for 275 days,
whereas cats with NL treated with ACNU as a
rescue protocol had a progression-free survival of
12-102 days and a survival duration of 43-107
days'. In addition, the median survival with
conventional chemotherapy protocols for NL in
cats has been reported to be 119-358 days*'**".
Moreover, the median survival of cats receiving
prednisolone monotherapy for lymphoma is
10-60 days***”. In this study, the cat survived for
approximately 3 years and the clinical symptoms
continued to disappear for 962 days, which is
equivalent to or better than that in cats treated
with conventional chemotherapy. In the treatment
of intranasal lymphoma with radiotherapy alone
or combined with chemotherapy, the destruction
of cribriform plates is reportedly associated with
significantly poorer outcomes''?. Good treatment
results were observed in the present case, with
suspected destruction of the cribriform plate and
intracranial invasion, although the reason for this
is unclear. This is expected to be analyzed with
the accumulation of more cases in the future.

In this case, a temporary decrease in
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neutrophil and platelet counts, and a mild increase
in ALP levels were observed during ACNU
administration. ACNU causes myelosuppression,
gastrointestinal disorders, and hepatotoxicity in
cats and dogs'*''”. In this case, neutropenia and
thrombocytopenia corresponded to grade 1-2, and
myelosuppression was mild-to-moderate. On day
405, after the completion of ACNU administration,
the neutrophil and platelet counts generally
improved, suggesting that myelosuppression was
only temporary. The ALP level was up to 2.5 times
higher than the normal level, which was grade
4. However, because alanine aminotransferase
and aspartate aminotransferase levels were
within the normal range during the treatment
period, the increase in ALP levels could not be
attributed to hepatopathy caused by ACNU
administration, partly because of the effects of
the long-term concomitant use of prednisolone.
Furthermore, the cat’s general condition during
ACNU administration was good, and it can be
concluded that ACNU administration did not
cause any serious adverse events. This was similar
to previous reports on cats treated with ACNU at
doses of 20-30 mg/m?*'*'”. In addition, allergic
reactions have been reported to occur after ACNU
administration in cats'*'®. However, no allergic
reaction was reported in this case, which may
be because of the concurrent administration of
prednisolone with ACNU.

The immunological phenotypes of NL in cats
have been reported as follows: B-cell phenotype,
61-85%; T-cell phenotype, 8-29%; mixed B-cell
and T-cell phenotype, 12.2%; and non-B, non-T-cell
phenotype, 8%%'*'". This case was that of B-cell
lymphoma; therefore, treatment with ACNU may
be effective in many NL cases in cats. In addition,
this case was treated with the Wisconsin—-Madison
Chemotherapy Protocol from day 962 as a rescue
protocol; however, the treatment was discontinued
because of many adverse events (inappetence,
weight loss, and leukocytopenia). Treatment with
ACNU may be an option because no major adverse
events occurred during ACNU administration,
and the method of administration is simpler
than those of the CHOP and Wisconsin-Madison
chemotherapy regimens.

In conclusion, ACNU administration as the
primary protocol in cats with NL and suspected
intracranial invasion resulted in long-term
survival and resolution of clinical symptoms
without serious adverse events. This suggests that
ACNU chemotherapy is an effective treatment
option for NL in cats. However, the major
limitation of this study is that only one case was
reported. The appropriate dosage, protocol, and
detailed adverse event risk of ACNU in cats
remain unknown and need to be studied in more

cases.

Acknowledgements

Pathological evaluation of this case was
performed at the Veterinary Pathology Diagnostic
Center. We would like to acknowledge Dr.
Mika Tanabe (Diplomate, American College
of Veterinary Pathologists) for pathological
diagnosis.

References

1) Adachi M, Igarashi H, Okamoto M, Tamamoto
T, Hori Y. Large granular lymphocyte
lymphoma in the skin and urinary bladder of
a dog. J Vet Med Sci 84, 296-301, 2022. doi:
10.1292/jvms.21-0201.

2) Akiyoshi M, Akiyoshi M. A case of feline
large granular lymphocyte lymphoma with
complete remission and long survival by
surgical resection and adjuvant nimustine
administration. Vet Med Sci 7, 2103-2107,
2021. doi: 10.1002/vms3.612.

3) Day MJ, Henderson SM, Belshaw Z, Bacon
NJ. An immunohistochemical investigation
of 18 cases of feline nasal lymphoma. J Comp
Pathol 130, 152-161, 2004. doi: 10.1016/
3.Jepa.2003.10.004.

4) Haney SM, Beaver L, Turrel J, Clifford
CA, Klein MK, Crawford S, Poulson JM,
Azuma C. Survival analysis of 97 cats with
nasal lymphoma: a multi-institutional
retrospective study (1986-2006). J Vet Intern



63

5)

6)

7)

8)

9)

10)

11)

12)

NIMUSTINE FOR A CAT WITH NASAL LYMPHOMA

Med 23, 287-294, 2009. doi: 10.1111/5.1939-
1676.2008.0243.x.

Henderson SM, Bradley K, Day MdJ, Tasker
S, Caney SMA, Hotston Moore A, Gruffydd-
Jones TJ. Investigation of nasal disease in
the cat — A retrospective study of 77 cases.
J Feline Med Surg 6, 245-257, 2004. doi:
10.1016/5.3fms.2003.08.005.

Little L, Patel R, Goldschmidt M. Nasal and
nasopharyngeal lymphoma in cats: 50 cases
(1989-2005). Vet Pathol 44, 885-892, 2007.
doi: 10.1354/vp.44-6-885.

Louwerens M, London CA, Pedersen NC,
Lyons LA. Feline lymphoma in the post-feline
leukemia virus era. J Vet Intern Med 19,
329-335, 2005. doi: 10.1111/5.1939-1676.2005.
tb02703.x.

Meier VS, Beatrice L, Turek M, Poirier
VdJ, Cancedda S, Stiborova K, Korner M,
Marconato L, Weyland MS, Rohrer Bley C.
Outcome and failure patterns of localized
sinonasal lymphoma in cats treated with
first-line single-modality radiation therapy:
A retrospective study. Vet Comp Oncol 17,
528-536, 2019. doi: 10.1111/veo0.12517.

Mita R, Ishii M, Suzuki M. Chemotherapy
of malignant brain tumor with ACNU. Gan
To Kagaku Ryoho 5, 1191-1194, 1978. (in
Japanese)

Mizutani Y, Inoue Y, Goda Y, Mizutani S,
Asanuma T, Miura N, Hidaka Y, Sato R,
Satoh H. Successful treatment of central
nervous system lymphoma with combination
therapy of nimustine and prednisolone in
two dogs. Vet Sci 10, 533, 2023. doi: 10.3390/
vetsci10090533.

Mori T, Mineura K, Katakura R. A
consideration on pharmacokinetics of a new
water-soluble anti-tumor nitrosourea, ACNU,
in patients with malignant brain tumor. No
To Shinkei 31, 601-606, 1979. (in Japanese)
Mukaratirwa S, van der Linde-Sipman
JS, Gruys E. Feline nasal and paranasal
sinus tumours: clinicopathological study,
histomorphological description and diagnostic
immunohistochemistry of 123 cases. J Feline
Med Surg 3, 235-245, 2001. doi: 10.1053/

13)

14)

15)

16)

17)

18)

19)

20)

jfms.2001.0141.

Reczynska Al, LaRue SM, Boss M-K, Lee
B-I, Leary D, Pohlmann K, Griffin L, Lana
S, Martin TW. Outcome of stereotactic
body radiation for treatment of nasal and
nasopharyngeal lymphoma in 32 cats. J Vet
Intern Med 36, 733-742, 2022. doi: 10.1111/
jvim.16388.

Sakai K, Hatoya S, Furuya M, Nabetani T,
Kanegi R, Shimamura S, Tani H, Shimada T.
Retrospective evaluation of nimustine use in
the treatment of feline lymphoma. Vet Med
Sci 8, 3-8, 2022. doi: 10.1002/vms3.652.
Santagostino SF, Mortellaro CM, Boracchi
P, Avallone G, Caniatti M, Forlani A,
Roccabianca P. Feline upper respiratory
tract lymphoma: site, cyto-histology,
phenotype, FeLLV expression, and prognosis.
Vet Pathol 52, 250-259, 2015. doi:
10.1177/0300985814537529.

Sfiligoi G, Théon AP, Kent MS. Response
of nineteen cats with nasal lymphoma to
radiation therapy and chemotherapy. Vet
Radiol Ultrasound 48, 388—-393, 2007. doi:
10.1111/.1740-8261.2007.00262.x.

Takahashi M, Goto-Koshino Y, Fukushima K,
Kanemoto H, Nakashima K, Fujino Y, Ohno K,
Endo Y, Tsujimoto H. Phase I dose-escalation
study of nimustine in tumor-bearing dogs. J
Vet Med Sci 76, 895-899, 2014. doi: 10.1292/
jvms.13-0345.

Tamura M, Hasegawa D, Uchida K,
Kuwabara T, Mizoguchi S, Ochi N, Fujita M.
Feline anaplastic oligodendroglioma: long-
term remission through radiation therapy and
chemotherapy. J Feline Med Surg 15, 1137—
1140. 2013. doi: 10.1177/1098612X13488383.
Tani H, Kurita S, Miyamoto R, Sawada H,
Fujiwara-Igarashi A, Michishita M, Azakami
D, Hasegawa D, Tamura K, Bonkobara M.
Nimustine treatment of 11 cases of canine
histiocytic sarcoma. J Am Anim Hosp Assoc
56, 146-151, 2020. doi: 10.5326/JAAHA-
MS-6959.

Taylor SS, Goodfellow MR, Browne W,
Walding B, Murphy S, Tzannes S, Gerou-
Ferriani M, Schwartz A, Dobson JM.



Yoshimichi Goda et al.

Feline extranodal lymphoma: response to
chemotherapy and survival in 110 cats. J
Small Anim Pract 50, 584-592, 2009. doi:
10.1111/.1748-5827.2009.00813.x.

21) Teske E, van Straten G, van Noort R, Rutteman
GR. Chemotherapy with cyclophosphamide,
vincristine, and prednisolone (COP) in cats
with malignant lymphoma: new results with
an old protocol. J Vet Intern Med 16, 179186,
2002. doi: 10.1111/5.1939-1676.2002.tb02352.x.

22) Troxel MT, Vite CH, van Winkle TdJ, Newton
AL, Tiches D, Dayrell-Hart B, Kapatkin AS,
Shofer FS, Steinberg SA. Feline intracranial
neoplasia: retrospective review of 160 cases
(1985-2001). J Vet Intern Med 17, 850-859,
2003. doi: 10.1111/.1939-1676.2003.tb02525.x.

23) Vail DM. Feline lymphoma and leukemia.
In: Small Animal Clinical Oncology, 5th ed.
Withrow SJ, Vail DM, Page RL. eds. Elsevier
Saunders, St. Louis. pp. 638653, 2013.

24) Veterinary Co-operative Oncology Group
(VCOG). Veterinary Cooperative Oncology
Group—Common Terminology Criteria for
Adverse Events (VCOG-CTCAE v2) following
investigational therapy in dogs and cats. Vet
Comp Oncol 19, 311-352, 2021. doi: 10.1111/
vco.12677.

64



