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                        ORIGINAL ARTICLE    

 Paclitaxel, cisplatin and gemcitabine in treatment of carcinomas of 
unknown primary site, a phase II study      

    ANNE KIRSTINE HUNDAHL   MØLLER  1 ,      KAREN DAMGAARD   PEDERSEN  2 ,     
 ANITA   GOTHELF  3  &      GEDSKE   DAUGAARD  1   

   1  Department of Oncology,     2  Department of Radiology, Copenhagen University Hospital Rigshospitalet, Copenhagen  , 
Denmark and   3  Department of Oncology, Copenhagen University Hospital Herlev, Herlev, Denmark   

   Abstract  
  Background.  The present study was conducted to evaluate the effi cacy and toxicity of a combination of paclitaxel, cis-
platin and gemcitabine in patients with carcinoma of unknown primary site (CUP).  Patients and methods.  Patients with 
CUP, ECOG performance status 0–1 and age between 18 and 65 years old were treated with paclitaxel 175 mg/m² day 
1, cisplatin 75 mg/m² day 1 and gemcitabine 1000 mg/m² day 1 and 8 in a three-week schedule.  Results.  Ninety-eight 
patients were enrolled between 1998 and 2008. Ninety-one patients had target lesions according to the RECIST guide-
lines. The overall response rate was 42.9% (39 patients), including fi ve complete responses (5.5%) and 34 partial 
responses (37.4%). The median survival time was 10.7 months, and the survival rates at one and two years were 42% 
and 14%, respectively. The most frequent grade 3 or more adverse events were neutropenia and thrombocytopenia. 
There were 3 treatment-related deaths.  Conclusions.  Combination of paclitaxel, cisplatin and gemcitabine is an active 
regimen in patients with CUP with response and survival rates at least similar to other platinum- and taxane-contain-
ing regimens. The treatment was well tolerated by most patients although neutropenia and thrombocytopenia were 
relatively common. The present regimen represents an attractive regimen in younger CUP patients with a good perform-
ance status.   

 Carcinoma of unknown primary site (CUP) 
represents a heterogeneous group of metastatic 
malignancies for which no primary site of the tumour 
can be identifi ed following a thorough medical his-
tory, careful clinical examination and extensive diag-
nostic work-up. CUP accounts for approximately 5% 
of all cancer diagnoses and is characterised by early 
dissemination, uncommon metastatic sites, and usu-
ally a poor prognosis [1–3]. In less than 30% of CUP 
patients a primary site is identifi ed ante mortem. 
Post mortem examinations reveal a putative primary 
site in 60–80% of CUP patients, most often in the 
lung (27%), pancreas (24%) or in the hepatobiliary 
tree (8%) [4]. 

 Several favourable CUP subsets, representing 
about 15% of all cases, have been recognised based 
on specifi c clinical and pathologic features. These 
subsets require specifi c recommended treatment 
strategies, which may translate into prolonged 

survival [5]. Unfortunately, the majority of patients 
with CUP (approximately 85%) do not fi t into any 
of these subsets. As a result, diagnostic and therapeu-
tic strategies for this latter group are less obvious. 
Failure to identify the primary tumour may nega-
tively infl uence patient management, as tailored che-
motherapeutic regimens and targeted agents have 
increasingly been developed over the last decade for 
a number of solid tumours. 

 The optimal fi rst-line treatment remains to be 
determined for CUP patients belonging to the unfa-
vourable subset. Various combinations of chemother-
apy have been exploited producing response rates as 
low as 0 and as high as 50% [6]. Taxane/platinum-
based chemotherapy regimens have been used in 
several solid tumours because of their wide spectrum 
of antineoplastic activity and their moderate toxicity. 
Gemcitabine as a single agent has shown anti-tumour 
activity in pancreatic cancer, non-small cell lung 
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involving only axillary lymph nodes or the peritoneal 
cavity; (ii) patients with squamous cell carcinoma 
involving only cervical lymph nodes or inguinal lymph 
nodes; (iii) patients with poorly differentiated carci-
noma consistent with germ cell tumour (i.e. isolated 
midline structures, multiple pulmonary nodules or 
elevated levels of β-HCG or AFP); (iv) men with PSA 
elevated in their plasma or stained in their tumour; 
(v) patients with neuroendocrine carcinoma, and (vi) 
patients with single and small, potentially resectable, 
tumour. 

 Routine pathologic evaluation included initial 
light microscopic   evaluation and immunohistochem-
ical studies depending on clinical and pathologic 
features. In patients with poorly differentiated carci-
nomas it was mandatory to rule out lymphomas 
(leucocyte common antigen), melanomas (S-100 
protein and HMB-45), germ cell tumours (PLAP, 
CD30, β-HCG and AFP), sarcomas (vimentin and 
desmin), neuroendocrine tumours (synaptophysin, 
chromogranin and NSE) and prostate cancer (PSA). 
Since 2006, a broad panel of antibodies have been 
applied to all CUP biopsies, which include site-specifi c 
antigens with the expression pattern of mucin anti-
gens and intermediary fi laments, to help suggesting 
the primary site in CUP patients.   

 Treatment protocol 

 Patients were treated with the following chemother-
apy regimen: paclitaxel 175 mg/m 2  as a 3-hour intra-
venous (i.v.) infusion, day 1; cisplatin 75 mg/m 2  i.v., 
day 1, and gemcitabine 1000 mg/m 2  as a 30-minute 
i.v. infusion, day 1 and 8. The doses of the three 
agents were chosen on the basis of the data from 
Sørensen et al. in treatment of patients with NSCLC 
[12], although the regimen was changed from a four-
week schedule to a three-week schedule. The treat-
ment was repeated every 21 days for at least four 
courses if no evidence of tumour progression and the 
treatment was well tolerated. 

 During therapy, complete blood cell counts and 
chemistry profi le were monitored weekly. Renal func-
tion, measured by  51 Cr-EDTA clearance, was per-
formed before every second treatment course. Prior 
to each course of therapy, adequate haematological 
function and resolution of any treatment-related 
non-haematological toxicities to grade 1 or better 
were required. 

 Patients were evaluated for response after every 
two courses of treatment. In patients who obtained 
at least partial remission (PR) after four courses of 
therapy, treatment continued until evidence of 
tumour progression, the development of unaccept-
able toxicity or consent withdrawal by the 
patient. 

cancer (NSCLC) and bladder cancer and with a 
good tolerability. We designed a phase II study to 
evaluate the effi cacy and tolerability of a combination 
of paclitaxel, cisplatin and gemcitabine in CUP 
patients. These agents have a documented effect in 
lung [7–9] and pancreatic cancer [10,11] , which 
constitute more than 50% of the primary tumours 
indicated at autopsy in CUP patients.  

 Patients and methods 

 This prospective phase II study was initiated on 
November 1998 at the Department of Oncology at 
Copenhagen University Hospital Rigshospitalet, 
Denmark. The trial was carried out with approval 
from the local ethics committee, and all patients pro-
vided written informed consent.  

 Eligibility  

 Inclusion criteria .  Patients were considered to have 
CUP if the following diagnostic procedures were 
unable to reveal a primary site: (i) thorough history 
and physical examination; (ii) histology; (iii) chemis-
try profi le, including serum tumour markers in men 
(prostate specifi c antigen (PSA), α-fetoprotein (AFP) 
and β-human gonadotropin (β-HCG)); (iv) X-ray 
and/or computerised tomography (CT) of the chest 
and the abdomen; (v) in women ultrasonography 
(US) and/or magnetic resonance imaging (MRI) of 
pelvic organs and mammography, and (vi) directed 
radiological and endoscopic work-up of any symp-
tomatic areas. 

 Additional eligibility criteria included: (i) no pre-
vious chemotherapy; (ii) age between � 18 years 
and � 65 years; (iii) Eastern Cooperative Oncology 
Group performance status (PS) 0 or 1; (iv) adequate 
bone marrow function (granulocytes � 2 � 10 9 /l, 
platelet count � 100 � 10 9 /l); (v) normal liver 
function (bilirubin � 1.5 the institutional upper 
limits of normal (ULN), and serum alanine 
transaminase (ALT) and aspartate transaminase 
(AST) � 3 � ULN, or AST and ALT � 5 � ULN 
in the presence of liver metastases), and (vi) normal 
renal function (glomerular fi ltration ratio (GFR) 
measured by  51 Cr-EDTA clearance � 60 ml/min).    

 Exclusion criteria .  (i) severe cardiac disease; (ii) severe 
active infection; (iii) other serious medical or psycho-
logical factors which might prevent adherence to the 
treatment schedule; (iv) brain metastases; (v) pre-ex-
isting neuropathy; (vi) a history of previous malignancy 
within fi ve years except non-melanoma skin cancer 
or  in situ  carcinoma of the cervix, and (vii) pregnant 
or lactating women. In addition, favourable subsets 
were excluded, i.e. (i) women with adenocarcinoma 
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 After the completion of therapy, patients were 
monitored at 2-month intervals until progression of 
the disease or death. Treatment at the time of progres-
sion was at the discretion of the treating physician.   

 Dose modifi cation 

 Toxicity was evaluated according to the National 
Cancer Institute’s Common Toxicity Criteria (NCI-
CTC version 2.0) at every course and at the end of 
treatment. Dose modifi cations were based on hema-
tological and nonhematological toxicities. 

 Patients who were hospitalised for the treatment 
of fever associated with neutropenia received 75% 
doses of paclitaxel and gemcitabine for all subse-
quent courses. In case of grade 3 or 4 neurotoxicity, 
cisplatin was stopped defi nitively. Paclitaxel was dis-
continued in patients who experienced severe pacli-
taxel hypersensitivity reaction. No cisplatin was 
administered in case of decline in GFR less than 
50 ml/min. In case of other organ-specifi c toxicity, 
doses were reduced at predefi ned fractions. 

 All patient data/fi les were reviewed for treatment-
related toxicity.   

 Assessment/evaluations 

 Tumour responses were evaluated after every two 
courses of chemotherapy and included physical exam-
ination, appropriate imaging studies and measure-
ment of clinical/superfi cial lesions. RECIST guidelines 
were used to evaluate tumour responses, i.e. complete 
response (CR), partial response (PR), stable (SD), 
and progressive disease (PD) [13]. Objective responses 
(complete and partial responses) required one confi r-
matory follow-up evaluation at least four weeks after 
the initial response was determined. 

 After study completion, an experienced onco-
radiologist (KDP) independent of the study reviewed 
all the CT scans and conventional x-rays in patients 
with response or stable disease. 

 In patients with only non-target lesions, the 
assessment was defi ned as progressive or non-
progressive disease according to the presence of any 
new lesions.   

 Statistical analysis 

 The primary endpoint of this trial was to determine 
the tumour response rate in patients with CUP 
treated with a combination of paclitaxel, cisplatin 
and gemcitabine. Secondary endpoints were toxicity, 
the duration of response, progression-free survival 
(PFS) and overall survival (OS). The objective 
response rate was calculated on intent-to-treat basis 
among all eligible patients with target lesions/mea-
surable disease who initiated treatment. 

 Response rates are expressed as percentages with 
95% confi dence intervals (95% CI). Duration of 
response, PFS and OS are expressed as the median 
and 95% CI. Duration of overall response was mea-
sured from the time that measurement criteria were 
fi rst met for CR or PR until the fi rst date that pro-
gressive disease or death was documented. PFS was 
calculated from the fi rst day of treatment to the fi rst 
sign of PD, last date of follow-up or death. Survival 
was estimated from the date of treatment initiation 
until the patient’s death. 

 All data concerning PFS and OS were analysed 
according to the Kaplan-Meier method by using the 
SPSS statistical software package (version 15). 

 The response rate was analysed after inclusion of 
29 CUP patients [14]. The overall response rate was 
50% and the trial therefore continued.    

 Results  

 Patient characteristics 

 Between November 1998 and February 2008, 
98 patients (48 women, 50 men) were enrolled in 
this clinical trial at Copenhagen University Hospital 
Rigshospitalet, Denmark. Data were collected until 
November 2008. Patient characteristics are sum-
marised in Table I. The median age at study entry 
was 54 years (range: 26–65), and adenocarcinoma 
was the most common histological diagnosis 
(68%). 

 Fifty-three of 98 patients (54%) presented with 
more than two metastatic sites. In case of spread to 
lymph nodes both above and below the diaphragm, 
the lymph node metastases were counted as two 
metastatic sites. Lymph nodes were the most fre-
quent disease localisation (75%), followed by liver 
(50%), lung (41%) and bones (25%). 

 Ninety-one patients had measurable lesions in 
according with the RECIST criteria [13]. Seven 
patients had only non-target lesions.   

 Treatment delivered 

 A total of 535 treatment courses were administered 
with a median of six courses per patient (range: 
1–14). Ten patients received only one course of ther-
apy for the following reasons: clinical evidence of 
early disease progression (n�3); treatment-related 
deaths (n�3); intercurrent unrelated illness (n�1); 
patient refusal (n�1); severe toxicity (n�1) and pri-
mary tumour site identifi ed (n�1).   

 Toxicity 

 Treatment-related toxicities are listed in Table II. 
Myelosuppression was the most common toxicity. 
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than grade 2 neurotoxicity or decline in GFR less 
than 50 ml/min. Paclitaxel was discontinued in four 
patients due to hypersensitivity reaction. 

 There were three treatment-related deaths in this 
trial caused by febrile neutropenia (n�1) and com-
bination of febrile neutropenia and renal failure 
(n�2). All treatment-related deaths occurred during 
the fi rst course of treatment.   

 Responses and survival  

 All enrolled patients were analysed for progression-
free survival (PFS) and overall survival (OS). Nine-
ty-one patients with target lesions were assessed for 
response to treatment. In intent-to-treat analysis an 
objective response was observed in 39 of 91 patients 
42.9% (95% CI: 33.1–53.1). Five patients obtained 
a complete response and 34 patients obtained a par-
tial response. In addition, fi ve patients obtained par-
tial response but the response could not be confi rmed 
because of evidence of progression at the time of the 
confi rmatory scan. Consequently, these patients’ 
best response were categorised as stable disease. 
Table III shows responses to the treatment. 
The median response duration in responders was 
8.0 months (95% CI: 5.4–10.6). Figure1 illustrates 
the PFS curve for all 98 patients. Five patients 
changed treatment without progression and these 
patients are censored at the date of change of treat-
ment. The median PFS duration was 6.6 months 
(95% CI: 5.2–7.9 months) with a 1-year PFS rate of 
15%. Three of the patients who obtained complete 
response are still alive without progression six, 
34 and 37 months after treatment initiation. The 
three patients were women with only nodal involve-
ment to one or two sites. One patient had lymph 
node metastases involving the neck and retroperito-
neum. The histology was squamous cell carcinoma. 
The second patient had lymph node metastases in 
mediastinum. The histology was poorly differenti-
ated carcinoma. The third patient had axillary lymph 

Table I. Patient characteristics (n�98).

Characteristics No. %

Age, years
Median   54
Range 26–65

Sex
Men 50 51
Women 48 49

ECOG performance status
0 49 50
1 49 50

Histology
Adenocarcinoma 67 68
Poorly differentiated 
 carcinoma

24 25

Squamous cell carcinoma  7 7
No. of metastatic sites

1 17 17
2 28 29
�2 53 54

Site of disease 
Lung 40 41
Lymph nodes 74 75
Liver 49 50
Peritoneum  9 9
Adrenal glands 10 10
Bones 24 25
Skin  5 5

Alkaline phosphatase
Normal 44 45
Elevated 54 55

Lactatdehydrogenase (LDH)
Normal 44 45
Elevated 54 55

Table II. Treatment-related toxicities∗ (No of courses � 535) - rates in brackets.

Grade 1 Grade 2 Grade 3 Grade 4

Hematological toxicity
Anemia 274 (51.2) 194 (36.3) 5 (0.9) 1 (0.2)
Thrombocytopnia 198 (37.0) 82 (15.3) 73 (13.6) 38 (7.1)
Neutropenia 55 (10.3) 115 (21.5) 154 (28.8) 75 (14.0)
Febrile neutropenia 19 (3.6)

Non-hematological toxicity
Nausea/vomiting 218 (40.7) 88 (16.4) 17 (3.2) –
Mucositis 52 (9.7) 6 (1.1) – –
Diarrhoea 57 (10.7) 15 (2.8) 5 (0.9) –
Myalgia 100 (18.7) 23 (4.3) – –

∗According to National Cancer Institute (NCI) Common Toxicity Criteria (CTC) version 2.0.

Grade 3/4 neutropenia occurred in 42.8% of the 
treatment courses. However, fever associated with 
neutropenia was seen in only 19 of 535 courses of 
therapy (3.6%). Most non-hematological toxicities 
were mild to moderate (grades 1–2). 

 Dose reductions were necessary in 58 patients, 
most frequently due to hematological toxicity 
(20 patients), renal toxicity (24 patients) and/or 
peripheral neuropathy (20 patients). Cisplatin was 
discontinued in 12 patients (12%) because of greater 
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node metastases. Histology was poorly differentiated 
carcinoma. Three patients who achieved partial 
response received additional radical radiotherapy 
(2 GY � 30) after the end of chemotherapy. 
Irradiated sites were: mediastinum, retroperitoneum 
and tumour infi ltrating the psoas muscle. Two 
patients obtained complete response after radiother-
apy and are still alive without progression more than 
fi ve year after treatment was initiated. 

 The survival curve for all patients is shown in 
Figure 2. The patients were followed from initiation 
of treatment until death. The duration of follow-up 
ranged from 11 days to 70 months. The median sur-
vival duration was 10.7 months (95% CI: 8.0–13.4), 
with a 1-year survival rate of 42% and 2-year survival 
rate of 14%.   

 Second-line treatment 

 Forty-six patients (47%) received second-line treat-
ment. The regimens used varied over time and 
tumour histology.    

 Discussion 

 Approximately half of CUP patients have their pri-
mary origin either in the pancreas or the lung. Based 
on this information we designed this prospective 
phase II study combining paclitaxel, cisplatin and 
gemcitabine, agents with documented effect in pan-
creatic and lung cancer [7–11]. At the time this study 
was initiated, no data were available from other pro-
tocols containing a combination of taxane, platinum 
and gemcitabine. Palmeri et al. [15] published in 

Figure 1. Kaplan-Meier estimates of progression-free survival in 
all enrolled patients (n�98). Median PFS was 6.6 months (95% 
CI: 5.2–7.9).

Table III. Responses to therapy for patients with measurable disease (n�91).

Response N % 95% CI

Complete responsea 5 5.5 2.3–12.5
Partial responsea 34 37.4 28.1–47.7
Stable diseaseb 27 29.7 21.2–39.8
Progressive disease 18 19.8 10.7–26.7
Treatment discontinuation prior to evaluation 7 7.7 3.7–15.2

Treatment-related death 3
Patient refusal 1
Intercurrent unrelated illness 1
Severe toxicity 1
Primary tumour identifi cation 1

CI: confi dence interval.
aRefers to confi rmed objective responses.
bRefers to at least 6 weeks duration of stable disease.

Figure 2. Kaplan-Meier estimates of overall survival in all enrolled 
patients (n�98). Median OS was 10.7 months (95% CI: 
8.0–13.4).
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fi rm conclusions concerning differences in activity 
between different studies and regimens for several 
reasons: (i) most studies are non-randomised phase 
II trials; (ii) the CUP patient group is heteroge-
neous and iii) the proportion of patients with poor 
prognostic factors enrolled may vary among the 
studies. 

 Poor prognostic factors have been evaluated 
and identifi ed in CUP patients and the following 
variables were found to be inversely correlated with 
survival: men, performance status greater than one, 
high number of metastatic sites, presence of liver 
metastases, elevated serum alkaline phosphatase, 
elevated lactate dehydrogenase, and low serum 
albumine [36–38]. Patient selection can therefore 
have a signifi cant effect on study outcomes. This 
was shown recently in the trial of Pentherouda-
kis et al. where patients with predominately nodal 
disease or women with non-mucinous peritoneal 
carcinomatosis (favourable subsets) had response 
rates of 46% and median OS of 22.6 months 
while the remaining patients belonging to the 

2006 the only study using the same combination, 
and they obtained comparable response rates (48%) 
and median overall survival (9.6 months). 

 The therapeutic effects achieved in the present 
protocol are summarised as a 43% response rate, 
a median progression-free survival and overall sur-
vival rate of 6.6 and 10.7 months, respectively, and 
42% of the CUP patients being alive at one year. 
These results are comparable to most other 2 and 
3-drug regimens in CUP patients [6]. To date, four-
teen phase II studies have evaluated taxane/plati-
num combinations in CUP patients with or without 
a third cytotoxic agent. In addition, six trials have 
evaluated gemcitabine in combination with either a 
taxane or platinum. The response rates ranged from 
18 to 55% and the median survival times between 
6.5 to 16.2 months. The one-year and 2-year surviv-
als varied from 26 to 48% and 7 to 23%, respectively 
(Table IV and V) [15–34]. 5-Fluorouracil-based regi-
mens have in CUP patients shown lower response 
rates (mean 22%) and median OS around seven 
months [35]. It is, however, not possible to draw 

Table IV. Two-drug regimens containing platinum, taxane or gemcitabine.

Regimen
Number of 

patients
Response rate 

(%)
Median Survival

(months)
The 1-year and 

2- year survival (%) Reference

DXP vs. DXCB 73 26 vs. 22 8 vs. 8 42 vs. 29 (1-year) Greco et al. 2000 [23]
PLCB 77 39a 13 NR Briasoulis et al. 2000 [19]
DXP 22 33 8 NR Bouleuc et al. 2001 [18]
PG vs. PIR 80  55 vs. 38a 8 vs. 6 NR Culine et al. 2003 [20]
GDX 36 40 10 43 and 7 Pouessel et al. 2004 [33]
PLP 37 43a 11 38 and 11 Park et al. 2004 [30]
CBPL 22 23a 6.5 27 (1-year) El-Rayes et al. 2005 [21]
PLCB vs. GVL 92 24 vs. 20 11 vs. 7 38 vs. 29 (1-year) Huebner et al. 2005 [28]
GCB 50 31 7.8 26 and 12 Pittman et al. 2006 [32]
PL(weekly)CB 42 18 8.5 33 and 17 Berry et al. 2007 [17]
DXCB 47 32a 16.2 NR Pentheroudakis et al. 2008 [31]
PG vs. P 52 11 vs. 8 46 vs. 35 (1-year) Gross-Goupil et al. 2008 [26]
Mean 32.2 9.8 37 and 12

P: cisplatin; G: gemcitabine; CB: carboplatin; PL: paclitaxel; DX: docetaxel; IR: irinotecan; VL: vinorelbine. NR: not reported.
aResponse rate calculated by intention-to treat analysis.

Table V. Three-drug regimens containing platinum, taxane and/or gemcitabine.

Regimen
Number of 

patients
Response rate 

(%)
Median Survival

(months)
The 1-year and 

2-year survival (%) Reference

PLCBE 55 47 13.4 NR Hainsworth et al. 1997 [27]
PLCBE 71 48 11 48 and 20 Greco et al. 2000 [22]
GCBPL 120 25 9 42 and 23 Greco et al. 2002 [24]
PEG 30 37a 7.2 26 (1-year) Balaña et al. 2003 [16]
PLCBE and GIR 132 30 9.1 35 and 16 Greco et al. 2004 [25]
DXCBG 63 37a 11.8 NR Mel et al. 2006 (abstact) [29]
PGPL vs. PGVL 66 49 vs. 42a 9.6 vs. 13.6 NR Palmeri et al. 2006 [15]
CBGCA 33 39a 7.6 36 and 14 Schneider et al. 2007 [34]
PLPG 98 43a 10.7 42 and 14 Møller et al., current study
Mean 39.4 9.9 38 and 17

P: cisplatin; G: gemcitabine; CB: carboplatin; PL: paclitaxel; DX: docetaxel; IR: irinotecan; VL: vinorelbine; E: etoposid; CA: capecitabine. 
NR: not reported.
aResponse rate calculated by intention-to treat analysis.
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unfavourable subset had a response rate of 17% 
and median OS of 5.3 months. The mean response 
rate for all patients was 32% and the median OS 
was 16.2 months [31]. In our study, although all 
enrolled patients had a good performance status 
(PS  �  0 or 1) 86% of the patients had at least one 
poor prognostic factor, including liver metastases 
(50% of the patients), more than two metastatic 
sites (54%), elevated alkaline phosphatase (55%) 
and/or elevated lactate dehydrogenase (55%). 

 Paclitaxel, cisplatin and gemcitabine were 
relatively well tolerated, although grade 3 or 4 neu-
tropenia and thrombocytopenia were common. Neu-
rotoxicity and renal toxicity were troublesome in 
some patients who continued on study for a pro-
longed time period, with 12 patients (12%) experi-
encing greater than grade 2 neurotoxicity or decline 
in GFR less than 50 ml/min. This was also seen in the 
study of Sørensen et al., however, no treatment-
related death occurred [12]. We experienced three 
treatment-related deaths (3%), one caused by febrile 
neutropenia and two caused by febrile neutropenia 
and renal failure. Two of these patients were admitted 
to their local hospitals and unfortunately they were 
not treated according to protocol with the recom-
mended broad-spectrum antibiotics. This may explain 
the relatively high percentage of treatment-related 
deaths in this trial. 

 In conclusion, the described combination of 
paclitaxel, cisplatin and gemcitabine represents an 
attractive regimen in younger CUP patients with a 
good performance status. 

 Trials combining targeted biological agents and 
chemotherapy are warranted to make additional 
improvements in the treatment of CUP patients. 

 Of note, Hainsworth et al. have shown that tar-
geted agents (bevacizumab and erlotinib) alone 
or in combination with chemotherapy (carbopla-
tin and paclitaxel) have substantial activity in fi rst-
line as well as in second-line treatment of CUP 
patients [39]. 

 Gene expression profi ling may be able to pre-
dict the primary site in CUP patients [41–43] and 
thus   enable tailored therapy and hopefully improve 
survival. Prospective studies are needed to evaluate 
if site-specifi c therapy as suggested by gene expres-
sion profi ling leads to better response and bet-
ter survival compared to empiric therapy in CUP 
patients. 
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