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203	 The SGR by any other name…
David H. Henry, md, facp, Pennsylvania Hospital, Philadelphia, PA
Congress might finally get serious about altering the Sustainable Growth Rate 
formula, if comments from a House subcommittee hearing earlier this month are 
anything to go by. The SGR concept worked well when times were good, but it is 
not geared to accommodate the complexities of today’s oncology care nor weather 
current economic challenges. The SGR needs to be repealed, says Dr. Henry, and 
the fee-for-service payment system reformed so that practices that provide quality 
guideline-based and outcomes-driven oncology care will receive appropriate and 
better reimbursement. 
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In this study, investigators evaluated the tolerability and efficacy of neoadjuvant 
docetaxel with carboplatin and capecitabine (Xeloda) in patients with locally 
advanced breast cancer and found the combination had acceptable toxicity and 
a complete pathologic response (pCR) rate comparable with those observed in 
similar trials. Five of the six patients achieving a pCR had triple-negative tumors, 
which in the context of similar findings in other studies, suggests that further 
investigation is  needed, specifically in BRCA mutation carriers and patients 
with triple-negative tumors to determine whether these specific patient subsets 
preferentially derive benefit from platinum salts in the neoadjuvant setting.
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Department of Oncology, Barbara Ann Karmanos Cancer Institute, Wayne State 
University School of Medicine, Detroit, MI, and Department of Radiology, Section of 
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Hepatocellular carcinoma (HCC) is considered a chemotherapy-resistant 
malignancy; however, combining sorafenib (Nexavar) with transcatheter arterial 
chemoembolization in treating patients with HCC has changed the landscape of 
systemic therapy for these patients and opened up new opportunities.
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Model of cell-mediated cytotoxicity in chronic 
immune thrombocytopenic purpura (ITP). A recently 
reported phase III trial has shown that romiplostim 
(Nplate) is superior to the standard of care in adults 
with ITP, resulting in higher platelet response rates, 
lower rates of treatment failure and splenectomy, fewer 
bleeding episodes, and fewer blood transfusions, while 
two earlier-stage clinical trials have demonstrated that 
romiplostim is well tolerated and effective in children 
with ITP (see page 224).

239	 The House hears SGR 
alternatives, vows action 

Frances Correa
A House subcommittee met with a five-person panel of 
experts from medical associations and health policy or-
ganizations on May 5, 2011, to consider alternatives to 
the current SGR formula, labeled by some participants 
as anything but sustainable.  Rep. Michael Burgess (R–
Tex) summed up the sentiment regarding Congress’s 
protracted lack of action on the matter: “If we get to 
December and we’re doing an extension, that’s a failure 
on our part. We need a permanent solution that’s pre-
dictable, updatable, and reasonable for this year—and 
nothing else will do.”

Washington Update
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224	 Update on romiplostim therapy for immune 
thrombocytopenic purpura
Romiplostim (Nplate) is a thrombopoietin mimetic indicated for the treatment 
of thrombocytopenia in patients with chronic immune thrombocytopenic 
purpura (ITP). In a recently reported phase III trial, the drug was found to be 
superior to the standard of care in adults with ITP. A separate study showed 
activity and tolerability in pediatric ITP patients.
227  Thrombopoietin mimetics challenge the conventional wisdom about 
controlling ITP

David M.J. Hoffman, md, facp, Tower Hematology Oncology Medical Group, 
Beverly Hills, CA
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230	 Rare case of renal cell carcinoma presenting as 
a cutaneous horn
Louise Zhou, md, Taren Ohman, md, and Robert Zaiden, Jr., md, Department of 
Medicine, University of Florida College of Medicine, Jacksonville, FL
Cutaneous metastases are generally a late manifestation of disseminated renal 
cell carcinoma (RCC), but in rare cases they can present as the first sign of active 
disease, as they did in this case. Because RCC may be clinically silent for most of 
its disease course, a high degree of suspicion is necessary.

233	 A case of lung cancer and hypercoagulability, 
complicated by suspected heparin-induced 
thrombocytopenia
Venu Madhav Konala, md, John Sprandio, md, and David H. Henry, md, 
Department of Internal Medicine, Pennsylvania Hospital, Philadelphia, and 
Department of Medicine, Joan Karnell Cancer Center, Philadelphia, PA
Heparin-induced thrombocytopenia (HIT) is a life-threatening disorder that 
can follow exposure to unfractionated heparin or low-molecular-weight heparin 
(LMWH). The authors present a patient who developed thrombocytopenia after 
starting LMWH and who had a newly diagnosed adenocarcinoma of the lung 
with extensive arterial and venous thrombosis and negative serology for HIT.

237	 Hydroxyurea-induced palmar plantar 
erythrodysesthesia in an adult with sickle cell 
disease
Ramandeep K. Bambrah, md, Fauzia Rana, md, and Dat C. Pham, md, 
Department of Medicine, University of Florida College of Medicine, Jacksonville, FL 
Palmar plantar erythrodysesthesia (hand-foot syndrome) is a known adverse 
reaction of certain forms of chemotherapy. In this case report, the authors 
describe a rare case of hand-foot syndrome in an adult with sickle cell disease 
who was placed on hydroxyurea without a known history of leukemia/lymphoma 
or exposure to other cytotoxic drugs.
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Letter from the Editor

The SGR by any other name…
David H. Henry, MD, FACP, Editor  |  Pennsylvania Hospital, Philadelphia, PA

W e’ve all heard about the Sustain-
able Growth Rate (SGR)— 
who hasn’t—but what does it 
really mean? Congress estab-
lished Medicare and Med-

icaid in 1965 through amendments to the Social 
Security Act to provide health insurance for the 
elderly and the poor. Initially, tax dollars were put 
into a fund that physicians and hospitals could ac-
cess for taking care of Medicare and Medicaid re-
cipients. All went well until health costs began spi-
raling upward in the 1980s and 1990s.

In 1997, the Balanced Budget Act was enacted, 
and the SGR was born. It was intended to tie phy-
sician reimbursement rates for Medicare Part B to 
the gross domestic product (GDP), so that reim-
bursements would increase as GDP increased. But 
it soon became clear that SGR was a good idea only 
as long as the economy was strong. By 2002, the 
economy began to slide, and physician costs out-
stripped GDP. That year, the first SGR cut was ap-
plied to physician reimbursement.

Congress consequently put the breaks on the 
whole system and has frozen the Medicare reim-
bursement rates six times in the past two years to 
block the cut in fees that would occur if the SGR 
formula were allowed to go forward. That action 
would translate into a cut of about 25% in reim-
bursement for Medicare patients in 2012 un-
less current reimbursement is extended—or SGR 
fixed—once again. Now it seems that that Congress 
might actually be serious about altering the SGR 
payment formula. On page 239, Frances Correa re-
ports on a House subcommittee hearing earlier this 
month at which representatives from the medical 
community and health policy organizations pro-
posed alternatives to the current SGR formula.

With hindsight, we can appreciate that the SGR 
can never address the complexities of today’s oncolo-
gy care. Clearly, the fee-for-service model is too sim-
plistic and outdated. Fee-for-service simply says you 
see the patient, do something, and charge for it. But 
what have you done? Have you followed accepted 
national guidelines and addressed the patient’s care 
in its entirety—such as chemotherapy, novel thera-
pies, access to clinical trials, testing, symptom man-
agement, outpatient versus inpatient treatment, qual-

ity of life, and end of life? These questions suggest the 
need for a program that could aid and promote im-
proved quality of cancer care, and there is one—the 
Quality Oncology Practice Initiative. It leads natu-
rally into the concept of the oncology medical home, 
which entails the oncologist assuming total care of 
a patient during the patient’s oncology experience.

If a new payment system is accepted, it should 
require that guidelines be followed, quality care de-
livered, and systems such as electronic health re-
cords be in place to document that quality care was 
delivered. Then practices that provide quality guide-
line-based and outcomes-driven oncology care will 
receive appropriate reimbursement, consistent with 
increasing costs of healthcare delivery.

Let’s turn from running a practice to treating our 
patients. On page 209, Aruna Mani and her col-
leagues report on a trial in which they evaluated the 
tolerability and efficacy of neoadjuvant docetaxel with 
carboplatin and capecitabine (Xeloda) in patients with 
advanced breast cancer. They found that the combina-
tion had acceptable toxicity and a pathologic complete 
response rate comparable with that in similar trials. 

On page 216, Minsig Choi and his colleagues 
review a novel concept of treating hepatocellular 
cancer with sorafenib (Nexavar) by adding che-
moembolization via the transarterial approach or 
transcatheter arterial chemoembolization (TACE). 
Preliminary data suggest the TACE approach may 
be suboptimal because of angiogenic signaling that 
results after a TACE therapy, but the addition of a 
VEGF inhibitor such as sorafenib might block that 
action and provide better outcomes.

One of the newest treatments for immune throm-
bocytopenic purpura (ITP) is the thrombopoietin mi-
metic romiplostim (Nplate). On page 224, we review 
two studies, one that compared romiplostim and stan-
dard of care in adults with ITP, and another that in-
vestigated the drug’s activity and tolerability in pediat-
ric patients with ITP. 

Finally, we have three interesting case reports to 
add to the literature: renal cell carcinoma present-
ing as a cutaneous lesion (p. 230); a man with lung 
cancer who presented with hypercoagulability and 
heparin-induced thrombocytopenia (p. 233); and 
palmar plantar erythrodysesthesia as a potential 
side effect of hydroxyurea (p. 237).
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A phase II tolerability trial of 
neoadjuvant docetaxel with carboplatin 
and capecitabine in locally advanced 
breast cancer
Aruna Mani, MD,1 Sandra X. Franco, MD,2 Grace Wang, MD,3 Neil Abramson, MD,4 
Lee S. Schwartzberg, MD, FACP,5 James Jakub, MD,6 Elizabeth Tan-Chiu, MD,2,7 
Michael A. Schwartz, MD,7 Cynthia Frankel, RN, OCN,1,2 Elisa A. Krill-Jackson, MD,7 
Alisha Stein, RNC, BSN, OCN,2 Alejandra T. Perez, MD,1,2 and Charles L. Vogel, MD, FACP 2,9

¹ Memorial Cancer Institute, Pembroke Pines and Hollywood, FL; 2 Cancer Research Network, Boca Raton, FL; 
3 Advanced Medicine Specialists, Miami, FL; 4 Baptist Cancer Institute, University of Florida, Jacksonville, FL; 
5 The West Clinic, Memphis, TN; 6 Mayo Clinic, Rochester, MN; 7 Florida Cancer Care, Davie, FL; 8 Mount Sinai 
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T he standard of care for locally ad-
vanced breast cancer (LABC) is neo-
adjuvant chemotherapy,1 with LABC 
including clinical stages IIA, IIB, and 
IIIA. The goals of preoperative che-

motherapy are to downstage so as to render breast 
conservation feasible, to eradicate disease in the ax-
illary nodes, and to allow in vivo testing of tumor 
drug sensitivity, all with the ultimate aim of improv-
ing prognosis. Clinical trials have demonstrated that 
the pathologic in-breast response generally corre-
lates with pathologic response in the lymph nodes. 
Furthermore, nodal status at the time of surgery cor-
relates with overall survival (OS) and disease-free 
survival (DFS).2,3 A combined analysis of two large 
prospective neoadjuvant chemotherapy trials dem-
onstrated significantly higher 5-year OS and DFS 
in patients achieving in-breast pathologic complete 
response (pCR), compared with those who did not 
(OS, 89% vs 64%; DFS, 87% vs 58%, respectively).4

At the start of this trial, the most effective neoad-

This multicenter phase II trial evaluated the tolerability and efficacy of neoadjuvant chemotherapy in locally advanced 
breast cancer with four 28-day cycles of dose-dense chemotherapy: weekly docetaxel (30 mg/m2) and carboplatin (AUC 2) 
on days 1, 8, and 15, plus capecitabine (625 mg/m2) twice daily on days 5–18. The primary endpoint was pathologic 
complete response (pCR). Among the 49 treated patients, 89% of intended chemotherapy doses (including capecitabine) 
were administered. In the intent-to-treat patients, grade 4 toxicities were depression (2%) and leukopenia (8%). There were 
no neutropenic fevers or treatment-related deaths. Of the 41 evaluable patients who received all four chemotherapy cycles, 
6 (15%) achieved a pCR; all of them had negative axillary nodes. None of the patients with pCR had developed recurrent 
disease at a median follow-up of 48 months. We conclude that preoperative docetaxel, carboplatin, and capecitabine has an 
acceptable toxicity profile and a pCR rate comparable with that seen in many other phase II neoadjuvant chemotherapy trials.

juvant regimen remained in question. Even now, Na-
tional Comprehensive Cancer Center guidelines sug-
gest that any recommended adjuvant regimen can be 
used in the neoadjuvant setting.1 Numerous phase II 
and III trials have evaluated single-agent5–8 and com-
bination9–32 chemotherapies, most of which are an-
thracycline-based, with pCR rates reported between 
7% and 36%. In the NSABP-B27 study, patients 
treated preoperatively with four cycles of doxorubicin 
and cyclophosphamide (AC) followed by four cycles 
of docetaxel (Taxotere) had a 26% pCR rate versus 
a 13% pCR rate in those receiving preoperative AC 
and postoperative docetaxel. Despite the doubling of 
pCR with neoadjuvant docetaxel, there was no differ-
ence in DFS or OS.9 However, as reported by Kuerer 
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et al, patients achieving a pCR after 
completion of neoadjuvant chemother-
apy appeared to have superior survival.4

Many previous trials (including 
the study reported here) did not ex-
clude patients with human epidermal 
growth factor receptor 2 (HER2)-pos-
itive disease. It is now well established 
that such patients should be treated 
with neoadjuvant regimens incorpo-
rating HER2-targeted therapy. In fact, 
an early neoadjuvant study of paclitax-
el followed by fluorouracil, epirubicin, 
and cyclophosphamide with or with-
out 24 weeks of concurrent trastu-
zumab (Herceptin) in patients with 
HER2-positive tumors was closed 
early because patients receiving trastu-
zumab had a pCR rate of 65%, com-
pared with 26% in those who did not 
receive it.33 Expanded clinical trials of 
this approach are in progress.

The selection of capecitabine (Xe-
loda) and docetaxel in the present tri-
al was based on the hypothesis that 
the upregulation of thymidine phos-
phorylase by docetaxel should in-
crease the activity of capecitabine.34–36 
Single-agent docetaxel in the neo-
adjuvant setting has yielded pCR 
rates of 7%–20%.6–8 Treatment with 
docetaxel and capecitabine together 
has been reported to produce pCR 
rates of 10%–21%.37–39 The addition 
of carboplatin was based on studies by 
Hurley et al at the University of Mi-
ami39–41 suggesting that platinum salts 
appeared quite active in the neoad-
juvant setting, with the combination 
of docetaxel and cisplatin producing 
a pCR rate of 20%, with no residual 
disease in the breast or axilla.40 Oth-
er regimens incorporating cisplatin or 
carboplatin have pCR rates ranging 
from 16% to 24%.27,42–44

Patients and methods

Study design
In this phase II multicenter study, 

patients were assigned to receive 
docetaxel (30 mg/m2 IV) and carbo
platin (AUC 2 IV) on days 1, 8, and 15 

of each 28-day cycle plus capecitabine 
(625 mg/m2 PO) twice daily on days 
5–18. The capecitabine dose was based 
on observations that this dose was ef-
fective and relatively nontoxic in met-
astatic breast cancer (C.L. Vogel, em-
pirical observations). Patients were to 
receive four cycles prior to surgical 
resection.

Given that this neoadjuvant regi-
men was under study, all of the pa-
tients were scheduled to receive a 
proven standard postoperative adju-
vant chemotherapy regimen, start-
ing 4–6 weeks postoperatively, with 
doxorubicin (60 mg/m2 IV) and cy-
clophosphamide (600 mg/m2 IV) ev-
ery 21 days for 4 cycles. This sequen-
tial design was prompted by studies 
such as the NSABP B-27 and Aber-
deen trials.9,32

Radiation therapy after lumpec-
tomy or mastectomy was given ac-
cording to individual institution 
guidelines. Patients with hormone 
receptor–positive tumors received ap-
propriate antihormonal therapy. Tu-
mor measurements were assessed at 
baseline and on day 1 of each cycle 
by physical examination with cali-
pers. No breast or other imaging was 
required during the period of neoad-
juvant chemotherapy or immediately 
preoperatively. Patients were consid-
ered evaluable if they proceeded to 
surgery after all intended cycles of 
neoadjuvant chemotherapy or if they 
developed disease progression during 
neoadjuvant therapy.

Patients
Eligible patients were men and 

women regardless of menopausal 
status ≥ 18 years of age with core-
needle biopsy proven locally ad-
vanced or inflammatory breast can-
cer. Breast cancer characteristics 
such as estrogen receptor (ER), pro-
gesterone receptor (PR), or HER2 
status were collected but not used 
for inclusion/exclusion. Eligible tu-
mors were T2 requiring mastectomy; 
T3N0–2; T4; and any TN2–3 that 

by calipers was > 2 cm or with fixed 
or matted axillary or imaging-de-
tected internal mammary nodes. Pa-
tients with prior ductal carcinoma in 
situ (DCIS) were included, as were 
those with ≤ T2N0M0 breast cancer 
> 5 years prior.

Other requirements were an East-
ern Cooperative Oncology Group 
(ECOG) performance status of 0–1; 
life expectancy > 6 months; nega-
tive metastatic workup (bone scan 
and CT chest/abdomen/pelvis); ad-
equate bone marrow, liver (Table 1), 
and kidney function; and peripheral 
neuropathy ≤ grade 1. All patients 
of child-bearing potential were re-
quired to consent to dual methods of 
contraception during treatment and 
for 3 months afterward. A negative 
pregnancy test was required for these 
women before treatment, and any 
suspicion of pregnancy had to be re-
ported to the treating physician.

Study endpoints
The primary endpoint of the study 

was the in-breast pCR after four cy-
cles of platinum-based neoadjuvant 
chemotherapy. Pathologic complete 
response was defined as complete dis-
appearance of invasive and in situ dis-
ease or invasive disease alone. During 
the course of this trial, it became gen-
erally acceptable to include patients 
with only residual DCIS as equiva-
lent to pCR.45

The secondary endpoints were 
pCR in the lymph nodes; clinical re-
sponse rate; tolerability; breast con-
servation; time to disease progression 
(local, regional, and distant); and OS. 
Also recorded was minimal residual 
disease (MRD), which we arbitrari-
ly defined as ≤ 1 cm invasive carci-
noma at resection. The overall treat-
ment plan included postoperative AC 
to provide a standard-of-care regimen 
to maximize curative potential.

Statistical analysis
Data were analyzed on an intent-

to-treat basis. Although pCR rates 
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TABLE 1

Liver function: eligibility criteria
	 Alanine transaminase or aspartate transaminase level

		  > 1 × ULN but	 > 1.5 × ULN
Alkaline phosphatase level	 ≤ ULN	 ≤ 1.5 × ULN 	 but ≤ 5 × ULN	 > 5 × ULN

≤ ULN	 Eligible	 Eligible	 Eligible	 Ineligible

> 1 × ULN but ≤ 2.5 × ULN 	 Eligible	 Eligible	 Ineligible	 Ineligible

> 2.5 × ULN but ≤ 5 × ULN 	 Eligible	 Ineligible	 Ineligible	 Ineligible

> 5 × ULN	 Ineligible	 Ineligible	 Ineligible	 Ineligible
ULN = upper limit of normal

TABLE 2

Dose reductions
Dose level	 Starting dose	 First dose reduction	 Second dose reduction

Docetaxel	     30   mg/m2	   25 mg/m2 	   20 mg/m2 

Carboplatin	 AUC 2.0	 AUC 2.0	 AUC 1.5

Capecitabine	 1,250 mg/m2	 938 mg/m2	 700 mg/m2

AUC = area under the curve

with doxorubicin plus either cyclo-
phosphamide or docetaxel have been 
< 15%, the studies by Smith et al26 
and Hurley et al39 with in-breast pCR 
rates of at least 20% served as com-
parators (albeit imprecise).

Applying the min/max statis-
tical design, the procedure tests 
the null hypothesis H0: P ≤ 0.15 
against the alternative hypothesis 
H1: P ≥ 0.30. The overall level of sig-
nificance and power for this design 
are 5% and 80%, respectively.  The 
sample size needed for the first stage 
was 23 evaluable patients. If three or 
fewer pCR responses were observed, 
then the study would be terminated 
and the treatment regimen would 
not be investigated further.  Other-
wise, an additional 25 evaluable pa-
tients would be accrued for a total 
of 48 study patients.  If 11 or fewer 
responses were observed, then the 
study would be terminated.  Other-
wise, this treatment regimen would 
be recommended to proceed to phase 
III for further investigation.

Tolerability assessment
At each visit, toxicities were as-

sessed and graded according to the 
National Cancer Institute Common 
Toxicity Criteria, version 2.46 Two 

dose reductions were allowed for all 
drugs (Table 2).

Ethical considerations
The investigational nature of this 

study was fully disclosed to each pa-
tient. In accordance with institution-
al and federal guidelines, the patients 
were guided through and subsequent-
ly signed the informed consent ap-
proved by the appropriate site Insti-
tutional Review Board.

Literature review
The terms “neoadjuvant” and 

“breast” were used in a literature 
search on PubMed, with filters “Eng-
lish” and “clinical trials.” Abstracts for 
each of the 398 results were reviewed

We used phase II or III trials with 
at least 30 patients, at least four cycles 
of chemotherapy, and clearly defined 
pCR for comparison to this study.

Results

Patients
Between June 2003 and December 

2006, 50 women with a median age of 
49 years (range, 28–75 years) were en-
rolled. One patient was ineligible due 
to preceding lumpectomy. The 49 eligi-
ble patients were treated with ≥ 1 cycle 

of neoadjuvant chemotherapy between 
June 27, 2003, and April 12, 2007.

The baseline characteristics of the 
49 eligible patients are summarized 
in Table 3. Thirty-one patients (63%) 
were premenopausal. Twenty patients 
(41%) were positive for either ER 
or PR and were negative for HER2. 
Eight patients (16%) had HER2-
positive tumors, and 23 (46%) had 
triple-negative tumors. At baseline, 
22 patients (45%) had clinical lymph-
adenopathy, and 1 patient (2%) had 
inflammatory breast cancer.

The 41 patients (83%) who com-
pleted all four cycles of therapy were 
evaluable for response; 8 (16%) were 
inevaluable due to noncompliance 
(1), grade 3 or 4 toxicity (5), or with-
drawal of consent (2). The following 
efficacy assessments apply to the 41 
evaluable patients, whereas the toxici-
ty assessments include the 49 patients 
who received at least one full cycle of 
chemotherapy.

Clinical response
At study onset, of the 49 eligible 

patients, 38 (78%) had a palpable in-
breast tumor (median size, 5.5 cm); 
22 (45%) had enlarged nodes, and 34 
(69%) had confirmed nodal involve-
ment (by biopsy or imaging). A clini-
cal complete response (cCR) rate in 
the breast was seen in 23 of 41 (56%) 
evaluable patients. Of 22 patients with 
baseline lymphadenopathy (by imag-
ing or physical examination), 13 had 
axillary assessment by physical exami-
nation throughout treatment, with 12 
(92%) exhibiting a cCR in the axilla.

Pathologic response
After four cycles of chemotherapy, 

an in-breast pCR (the primary end-
point) was demonstrated in 6 of 41 pa-
tients (15%). One of these six patients 
had residual DCIS and is listed sepa-
rately. All of these patients had nod-
al pCR, whereas overall, 20 patients 
(49%) had negative nodes at resection.

The pathology reports of two pa-
tients were read as having invasive 
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tumor within lymphatics and lym-
phovascular invasion (one each) with 
no measurable disease, with tumor 
thus sized as Tx. Neither of these 
patients had involved lymph nodes. 
Fourteen patients (34%) had MRD 
in the breast, and 8 of these 14 pa-
tients (57%) had residual nodal dis-
ease. Nine patients (22%) had T1c 
tumors (> 1–2 cm), with five of these 
nine patients (55%) having nodal dis-
ease. Seven patients (17%) had T2 
tumors (> 2–5 cm) tumors, with five 
of these seven patients (71%) hav-
ing nodal disease. These findings are 
summarized in Table 4. The correla-
tion between in-breast cCR and pCR 
was 26%.

Biologic features of responders
Of interest, five of the six patients 

with a pCR had triple-negative tu-
mors. This translates to a 22% pCR 
rate (5 of 23) in the triple-negative 
subset, and a pCR rate of 6% (1 of 
18) in patients with ER-positive and/
or PR-positive tumors. The remaining 
patient with a pCR had ER-, PR-, 
and HER2-positive disease.

One patient had inflammatory 
breast cancer at diagnosis, and anoth-
er developed this during the course 
of chemotherapy; the latter patient 
was removed from the study for pro-
gressive disease. Interestingly, the pa-
tient who presented with inflamma-
tory breast cancer was one of the six 
patients with a pCR. Both of these 
inflammatory disease patients had 
triple-negative tumors.

Conversion to breast conservation
Breast conservation was offered to 

patients if it was deemed appropriate 
by the treating surgeon. Preoperative 
imaging was not mandated and thus 
was not routinely performed. Mastec-
tomy was ultimately performed in 4 
of the 6 patients (67%) with pCR and 
in 22 of the 35 patients (63%) with 
less than a pCR. Thus, the choice for 
breast conservation did not correlate 
well with response to chemotherapy.

Time to disease progression
At a median follow-up of 48 

months (range, 7–63), 36 of 41 pa-
tients (88%) remained free of disease 
(range, 19–63 months). Two patients 
had progressive disease while they 
were on study treatment and had T3 
tumors on resection. Another three 
patients were found to have progres-
sive disease at 10, 41, and 50 months 
from study day 1.

Of the nine patients with T1c dis-
ease, only one patient (who had pos-
itive nodes at resection) had a recur-
rence (at 41 months). Overall, the 
patients who had a recurrence had 
MRD (one patient), T1c (one patient), 
T2 (one patient), and T3 (the same 
two patients whose disease progressed 
while they were on treatment and con-
tinued to progress after surgery).

Disease-free and overall survival
Three patients were lost to follow-

up, with point of last contact at 19, 34, 
and 59 months. Of the 41 evaluable pa-
tients, 5 patients developed progressive 
disease, with 2 of these patients pro-
gressing during the study treatment. 
Disease-free survival at 12, 24, and 
36 months was 89%, 89%, and 78%, 
respectively. Overall survival at these 
same time points was 95%, 90%, and 
76%. None of the patients with a pCR 
is known to have recurrent disease. Of 
the six patients achieving pCR, two 
were lost to follow-up after 34 and 59 
months, and four continued disease-
free at 38, 39, 55, and 62 months.

Adverse events
Five patients were removed from 

the study secondary to toxicities. 
Grade 3 and 4 toxicity events are sum-
marized in Table 5. Grade 3 toxicities 
were anemia (4), diarrhea (2), epigas-
tric pain (1), fatigue (2), hand-foot 
syndrome (1), infection (1), leukope-
nia (9), pain (5), and peripheral sen-
sory neuropathy (1). Grade 4 toxicities 
were depression (1) and leukopenia 
(4). Toxicities (all grades) occurring in 
≥ 10% of the 49 treated patients were 

TABLE 3

Baseline tumor characteristics
Characteristic a	 Number b	 Percent

ER+	 22	 45

ER–	 27	 55

PR+	 17	 35

PR–	 32	 65

HER2+	 8	 16

HER2–	 41	 83

Triple negative	 23	 47

IIb	 12	 24

IIIa	 25	 51

IIIb	 3	 6

IIIc	 2	 4

Inflammatory	 1 	 2

T2N0	 8	 16

T2N1	 9	 18

T2N2	 2	 4

T2N3	 1	 2

T3N0	 7	 14

T3N1	 10	 20

T3N2	 4	 8

T4N0	 1	 2

T4N1	 1	 2

T4N2	 2	 4

T4N3	 2	 4

T0N2	 2	 4

DCIS c	 47	 96

LCIS c	 2	 4

ER = estrogen receptor; PR = progesterone receptor; 
HER2 = human epidermal growth factor receptor 2; 
DCIS = ductal carcinoma in situ; LCIS = lobular 
carcinoma in situ
a Median tumor size: 5.5 cm (range, 2–15 cm) 
b Of 49 evaluable patients
c Associated with the infiltrating cancer

TABLE 4

Pathologic response
		  Residual nodal  
	 Total (n = 41)	 disease (+ nodes)

Outcome	 Number	 Percent	 Number	 Percent

pCR	 5	 12	 0	 0

pCR (DCIS)	 1	 2	 0	 0

MRD	 14	 34	 8	 57

T1c 	 9	 22	 5	 55

T2	 7	 17	 5	 71

T3	 3	 7	 3	 100

Tx	 2	 5	 0	 0

pCR = pathologic complete response; DCIS = ductal carcinoma in 
situ; MRD = minimal residual disease
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anemia (76%), leukopenia (70%), fa-
tigue (67%), nausea (59%), alopecia 
(49%), thrombocytopenia (47%), diar-
rhea (47%), constipation (37%), pain 
(35%), vomiting (31%), epigastric pain 
(27%), nail changes (22%), epiphora 
(22%), hand-foot syndrome (20%), 
infection (18%), edema (16%), rash 
(16%), anorexia (16%), and depression 
(10%). In the intent-to-treat popula-
tion, there were nine dose reductions 
among nine patients, and 19 dose de-
lays among 15 patients.

Discussion
The combination of agents test-

ed thus far in the neoadjuvant setting 
consistently produce pCR rates far less 
than 50% in unselected populations. 
This study was begun prior to the wide-
spread use of personalized medicine. 
Most prior published trials had uti-
lized anthracycline-based chemothera-
py, with response rates generally rang-
ing between 7% and 36%.6,9–26,28–31,41,42 
The idea of thymidine phosphory-
lase upregulation by the combination 
of capecitabine and docetaxel upon 
which this study was largely based34–36 
has since been disputed.47 The primary 
endpoint of this trial of a novel plati-
num-based regimen was a pCR rate of 
15%. It is significant that 83% of the 
pCRs were in triple-negative tumors. 
A secondary endpoint of MRD was 
calculated, as this was in the original 
design of the study, but ultimately was 
not relevant to the primary endpoint.

Ultimately, pCR is the more rele-
vant point of discussion for the mod-
ern era. The 15% pCR rate seen in 
this phase II study was within range 
of those achieved in numerous other 
phase II/III neoadjuvant chemothera-
py trials with ≥ 25 patients, ≥ 3 cycles 
of chemotherapy, and pCR defined as 
absence of carcinoma in the breast and 
axilla. To date, no patient in our study 
with a pCR has been noted to have 
recurrent disease. However, a recently 
published French study found a 22% 
recurrence rate at 11 years in patients 
with triple-negative breast cancer 

achieving pCR, highlighting the im-
portance of longer-term follow-up.48

The inclusion of patients with 
HER2-positive disease in neoadjuvant 
studies without HER2-targeted ther-
apy was standard at the time that this 
study was conducted, but is no longer 
appropriate. If we were to exclude the 
eight HER2-positive patients from 
analysis,  then there would be only 34 
patients evaluable for response, with a 
pCR rate of 18%. Buzdar et al33 dem-
onstrated a 65% pCR rate in women 
with HER2-positive disease treat-
ed with neoadjuvant chemotherapy 
plus trastuzumab. The improvement 
in pCR with the addition of trastu-
zumab is supported by other confir-
matory trials. Authors of a single-arm 
trial of dose-dense epirubicin and cy-
clophosphamide followed by dose-
dense docetaxel and trastuzumab in a 
HER2-positive population reported 
a pCR rate of 57%.49 The randomized 
NOAH study50 achieved a pCR rate 
of 23% in 115 patients treated with 
trastuzumab-based chemotherapy.

It is interesting to note that five of 
six patients (83%) achieving a pCR in 
our study had triple-negative tumors. 
Investigators at the University of Mi-
ami presented a retrospective review of 
locally advanced triple-negative breast 
cancer treated with docetaxel and a 
platinum salt, with 61% of patients 

also receiving AC. The authors report-
ed a pCR rate of 34% overall and 40% 
for patients receiving AC.51 A pCR 
rate of 60% was noted in the triple-
negative subset of patients in anoth-
er study evaluating docetaxel, doxo-
rubicin, and cyclophosphamide with 
or without vinorelbine/capecitabine 
(GeparTrio Study).52 Further, a pCR 
rate of 72% was achieved with single-
agent cisplatin in a group of 25 women 
with BRCA1 mutations, suggesting, if 
confirmed by others, that this largely 
triple-negative population may be ex-
quisitely sensitive to platinum salts.43 
In contrast, in a previous study of cis-
platin in BRCA mutation carriers, 
Garber et al44 reported a pCR rate of 
22%, suggesting that further trials are 
needed specifically in BRCA carriers 
and in triple-negative tumors to see 
whether these specific patient subsets 
preferentially derive benefit from plat-
inum salts in the neoadjuvant setting.

The results of the current study are 
consistent with others indicating a low 
likelihood of pCR in patients with ER-
positive tumors. In fact, none of our 
ER-positive patients had a pCR. Neo-
adjuvant endocrine therapy in post-
menopausal women with ER- and/
or PR-positive disease is a reasonable 
treatment option for selected patients, 
but endpoints other than pCR have of-
ten been used.53,54 It is therefore difficult 
to directly compare these two strategies. 
Currently, investigators are compar-
ing the three aromatase inhibitors head 
to head in the neoadjuvant setting for 
postmenopausal women with hormone 
receptor–positive tumors.55

The historic pCR ceiling appears to 
be rising, albeit slowly. Where targets 
such as HER2 overexpression and tri-
ple-negative biology are recognized, 
progress is being made. Patient eligi-
bility criteria for neoadjuvant breast 
cancer studies at the time of this trial 
were quite broad, and it is now recog-
nized that specific subsets of breast 
cancer respond differently to differ-
ent classes of agents. Furthermore, our 
knowledge about breast cancer prog-

TABLE 5

Grade 3 and grade 4 toxicities
Adverse event	 Occurrences	 Grade

Anemia	 4	 3

Depression	 1	 4

Diarrhea	 2	 3

Epigastric pain	 1	 3

Fatigue	 2	 3

Hand-foot syndrome	 1	 3

Infection	 1	 3

Leukopenia	 9	 3

Leukopenia	 4	 4

Pain	 5	 3

Peripheral sensory	 1	 3 
neuropathy
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nostic markers continues to expand. 
Had this study been designed in 2011, 
other data points such as Ki67 would 
have been collected. A recently pub-
lished study on neoadjuvant triple-
negative breast cancer found that only 
patients with baseline Ki67% expres-
sion > 10% achieved pCR.56

Given the long-term implications 
of not achieving pCR, optimal treat-
ment of patients in the adjuvant set-
ting is critical. Although neoadjuvant-
ly treated patients with ER-positive or 
HER2-positive disease go on to re-
ceive adjuvant agents (antihormonal 
therapy for ER-positive disease and 
trastuzumab for HER2-positive dis-
ease), patients with triple-negative dis-
ease lack long-term therapies of prov-
en efficacy. Perhaps, as we edge closer 
to defining the optimal neoadjuvant 
agents for each subset of patients, this 
will be less of a concern. Many early-
phase neoadjuvant studies have been 
conducted, with promising reports, yet 
the results of larger, randomized tri-
als continue to frustrate both investi-
gators and clinicians. These deficits in 
care can only be answered by carefully 
planned randomized clinical trials.
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Review

T he incidence of hepatocellular carci-
noma (HCC) has increased over the 
past decade, with an estimated 1 mil-
lion new cases per year worldwide. 
In 2010 in the United States alone, 

it was expected that over 24,000 new cases would 
be diagnosed, with approximately 19,000 deaths.1 
The incidence of HCC in the Western world is ex-
pected to rise until 2020 because of the large popu-
lation of patients infected with the hepatitis C vi-
rus.2 Furthermore, epidemiologic data suggest that 
many patients with cryptogenic cirrhosis have non-
alcoholic steatohepatitis (NASH) as the cause of 
their chronic liver disease.3 Due to the rise in obese 
patient populations, NASH could be an important 
risk factor for patients with cirrhosis.

Surgical resection and liver transplantation are 
the preferred treatments of HCC, because they 
both are potentially curative. Unfortunately, only 
10%–15% of patients are candidates for either of 
these approaches.4 Patients with liver-limited dis-
ease who are not candidates for liver transplanta-
tion or resection may be managed by liver-directed 
therapies. Common treatment modalities include 
ablation (eg, microwave ablation, radiofrequency 
ablation, and cryoablation), chemoembolization, 
and radioembolization.

Systemic therapy for HCC
HCC is considered a chemotherapy-resistant 

malignancy. Systemic chemotherapy approach-

Combining sorafenib with 
chemoembolization for  
hepatocellular cancer
Minsig Choi, MD,1 Jeffrey J. Critchfield, MD,2 and Philip A. Philip, MD, PhD, FRCP1

1 Department of Oncology, Barbara Ann Karmanos Cancer Institute, Wayne State University School of Medicine, 
Detroit, MI, and 2 Department of Radiology, Section of Interventional Radiology, Detroit Medical Center, Wayne 
State University School of Medicine, Detroit, MI

The combination of the small molecule kinase inhibitor sorafenib with transarterial chemoembolization (TACE) 
may have the potential to improve clinical outcomes in patients with hepatocellular carcinoma (HCC) by blocking 
the angiogenic signaling activated by the chemoembolization. In this article, the authors offer a glimpse at some 
preliminary data using this treatment for advanced HCC, which is not yet recommended outside the clinical trial 
setting. Over the coming years, efficacy data from ongoing randomized studies will emerge, helping to optimize 
and perhaps extend the use of this novel treatment approach in conjunction with other locoregional therapies.

es have been ineffective in patients with HCC, 
with increased toxicities.5 However, the introduc-
tion of sorafenib (Nexavar) has changed the land-
scape of systemic therapy for HCC and opened 
up opportunities for development of new drug 
regimens and multidisciplinary approaches in the 
treatment of those patients. Sorafenib is a small-
molecule kinase inhibitor that blocks multiple in-
tracellular and cell-surface kinases (KIT, FLT3, 
RET, VEGFR-1, VEGFR-2, VEGFR-3, and 
PDGFR-b) involved in cell signaling, angiogen-
esis, and apoptosis.6

In two large international studies (SHARP 
and Asia-Pacific) in patients with advanced HCC, 
sorafenib showed improvement in time to tumor 
progression (TTP) as well as in overall surviv-
al compared with placebo.7,8 Patients in these two 
studies had a Child-Pugh classification of A and a 
favorable performance status. The hypervascularity 
of HCC and the predominant effect of sorafenib 
of vascular endothelial growth factor receptor 
(VEGFR)-related tyrosine kinase activity provided 
the proof of principle for targeting angiogenesis in 
this disease.

In the multicenter, phase III, double-blinded, 
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TABLE 1

Current clinical trials using TACE and sorafenib
	 Number 
Study	 of patients	 Patient characteristic	 Primary endpoint

SPACE	 300	 Child class A	 Time to tumor progression

HeiLivCa 	 208	 Pretransplant	 Time to tumor progression

ECOG 1208	 400	 Child class A and B7	 Time to tumor progression

TACE-2	 412	 Child class A	 Time to tumor progression  
			   and overall survival

TACE = transarterial chemoembolization

placebo-controlled SHARP trial,7 
602 patients with advanced HCC 
who had not received previous sys-
temic treatment were given either 
sorafenib (400 mg twice daily) or 
placebo. At the second planned in-
terim analysis, 321 deaths had oc-
curred, and the study was stopped. 
The median overall survival was 10.7 
months in the sorafenib group and 
7.9 months in the placebo group.7 In 
2007, sorafenib was granted US Food 
and Drug Administration approval 
for the treatment of patients with ad-
vanced HCC.

Overview of 
chemoembolization

Transarterial chemoembolization 
(TACE) is the most widely used ap-
proach in the palliative setting and 
in some patients considered for liv-
er transplantation. Embolization of 
the hepatic artery and its branches 
causes ischemic necrosis in the tu-
mor cells that derive their blood sup-
ply predominantly from the hepatic 
artery. In contrast, the normal liver 
parenchyma is fed primarily by the 
portal system. The additional mech-
anism of action of chemoemboli-
zation is the trapping of cytotoxic 
agents within the embolized tissue. 
This process occurs because the lipi-
odol, which is used in most regimens, 
flows through the malignant tissues 
and parenchyma to obstruct portal 
vein inflow and hepatic vein wash-
out, whereas particulate material 
employed near the end of the embo-
lization procedure acts by entrapping 
the agents through blocking the he-
patic arterial supply inflow.

Doxorubicin is the most common-
ly used cytotoxic drug in conjunction 
with embolization. Other agents used 
include mitomycin C and cisplatin. 
Partial responses in the range of 20%–
50% have been reported in the liter-
ature.9,10 Two randomized trials and 
meta-analyses of chemoembolization 
in approximately 500 patients showed 
clinical benefit of this approach when 

compared with conservative manage-
ment in patients with HCC.9,10 These 
patients were not candidates for ei-
ther resection or transplantation.

Mild systemic toxicity continues 
to be an advantageous part of chemo-
embolization. Although upward of 
90% of patients experience the symp-
toms of postembolization syndrome, 
which include fever, nausea, vomiting, 
and abdominal pain, they are gener-
ally self-limited and confined to the 
immediate acute postprocedure pe-
riod. More serious toxicities such as 
anemia, liver decompensation, and 
infection (including cholecystitis) are 
rare and mostly encountered in pa-
tients with more advanced disease.11

Rationale for combining 
sorafenib with TACE

Treatment with TACE alone causes 
necrosis of tumor tissue, with transient 
elevations of levels of many angio-
genic growth factors (such as VEGF 
and plasma insulin-like growth fac-
tor 2 [IGF-2]).12,13 High expression 
of stem cell likeness and tumor an-
giogenesis results in a poor progno-
sis.14,15 Emerging clinical data also 
suggest that increased VEGF levels 
post TACE may be associated with an 
increased chance of disease progres-
sion.16 These angiogenic factors may 
be responsible for the limited long-
term benefit of TACE seen in patients 
with HCC. Therefore, the combina-
tion of sorafenib with TACE may 
have the potential to improve clini-
cal outcomes in patients with HCC 
by blocking this angiogenic signaling 
activated by the chemoembolization.

Current status of 
studies combining 
sorafenib with TACE

Multiple clinical trials in the Unit-
ed States and around the world are ex-
amining this novel approach in treat-
ing patients with HCC (Table 1). 
Chung and colleagues presented the 
interim analysis of a phase II trial us-
ing the combination of sorafenib and 
TACE in patients with unresectable 
HCC at the 2010 American Society 
of Clinical Oncology meeting.17 Eli-
gibility criteria included intermediate 
stage of HCC (BCLC stage B) and 
a Child-Pugh score ≤ 7 in candidates 
for TACE therapy. The objective of 
the study was to evaluate the safety 
and efficacy of sorafenib after TACE.

Patients were treated with sorafe
nib (400 mg twice daily initiated on 
day 4) after the first TACE treatment 
(day 1). Sorafenib was interrupted 4 
days before TACE and 4 days after 
the next TACE treatment. TACE was 
performed using lipiodol and doxo-
rubicin (30–60 mg), for a maximum 
of 6 cycles. A computed tomography 
(CT) scan of the abdomen and serum 
alpha-fetoprotein (AFP) measure-
ments were performed 4 weeks after 
each TACE procedure. Patients re-
mained on sorafenib and underwent 
CT and AFP analysis every 3 months.

Preliminary data suggest that this 
approach is feasible, with expect-
ed side effects including hand-foot 
syndrome, fatigue, and neutropenia. 
Among the 50 patients who had at 
least two tumor assessments and were 
available for efficacy analysis, 18 pa-
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tients (36%) achieved a complete re-
sponse (CR), 30 patients (60%) had a 
partial response (PR) or stable disease 
(SD), and 2 patients (4%) had pro-
gressive disease.12

Another multicenter, phase II study 
was conducted by Erhardt and col-
leagues.18 This study also investigat-
ed the combination of sorafenib and 
TACE for the treatment of HCC. 
Eligibility criteria were similar to the 
previous study. The primary study end-
point was TTP. Enrolled in the study 
were 44 patients, with a mean age of 
67 years. The majority of patients had 
Child-Pugh A status (87%) and an 
Eastern Cooperative Oncology Group 
(ECOG) performance status of 0 
(79%). Disease etiology included hep-
atitis C (21%) and hepatitis B (23%), 
respectively.

Patients were treated with sorafe
nib (400 mg twice daily continu-
ously), starting 2 weeks before the 
first TACE procedure. Sorafenib was 
stopped at least 3 days prior to TACE 
and could be resumed 1 day after im-
provement in liver function. TACE 
was performed using lipiodol and 50 
mg of doxorubicin and was repeated 
at 6-week intervals if necessary. Pa-
tients received a mean of two TACE 
procedures (range, 1–10) and were 
treated for 6 cycles (range, 1–20).

TTP was estimated to be 491 
days, progression-free survival was 
242 days, and overall survival was es-
timated to be 356 days.18 Thirty-one 
patients received at least one TACE 
procedure and were evaluable for re-
sponse. The disease control rate was 
90% (28 of 31 patients), according to 
RECIST (Response Evaluation Cri-
teria In Solid Tumors) criteria.

A large phase III study of sorafenib 
in patients who had responded to pri-
or TACE was reported by Okita et 
al.19 A total of 552 patients with ad-
vanced HCC received TACE and 
were assessed by CT scan for response. 
Those who responded to TACE were 
stratified according to the type of re-
sponse (CR vs non-CR), ECOG per-

formance status (0 vs 1), and number 
of prior TACE procedures (1 vs 2) 
and randomized in a 1:1 ratio to re-
ceive either sorafenib (n = 229) or pla-
cebo (n = 229). The median time from 
TACE to receiving sorafenib was 9.3 
weeks. The most common adverse 
events were hand-foot syndrome and 
elevated lipase levels.

In the analysis of the data, the 
median TTP was 5.4 months in the 
sorafenib group versus 3.7 months 
in the placebo group (hazard ratio 
[HR] = 0.87; P = 0.252). The medi-
an overall survival was 29.7 months 
in the sorafenib group and had not 
been reached (due to immaturity of 
the data) in the placebo group (HR = 
1.06; P = 0.790).19 Hence, the addition 
of sorafenib did not significantly pro-
long the median TTP or overall sur-
vival in patients with HCC who had 
previously responded to TACE. The 
study was criticized on a number of 
accounts, including the delay in ini-
tiation of sorafenib and the relatively 
short duration of its use in most pa-
tients. Exploratory subgroup analysis 
showed that clinical benefit was noted 
in a younger Korean population.

More to learn from 
ongoing clinical trials

Currently, there are several multi-
center clinical trials investigating the 
benefit of adding sorafenib to chemo-
embolization in patients with advanced 
HCC. SPACE is a multinational, ran-
domized, double-blind, placebo-con-
trolled study in patients with inter-
mediate-stage HCC (BCLC stage B; 
defined as the presence of asymptom-
atic, unresectable, multinodular tumors 
without vascular invasion or extrahe-
patic spread). Major eligibility also in-
cludes Child-Pugh class A status with-
out ascites. Eligible patients undergoing 
TACE with doxorubicin-eluting beads 
(loaded with 150 mg of doxorubicin) 
are randomized 1:1 to receive sorafenib 
(400 mg twice daily) or matching pla-
cebo orally on a continuous basis. 
Treatment cycles are repeated every 4 

weeks until disease progression. TACE 
is performed on day 1 of cycles 1, 3, 
7, and 13 and every 6 cycles thereaf-
ter. All endpoints will be assessed on 
an intent-to-treat analysis. The prima-
ry study endpoint is TTP. Secondary 
endpoints are overall survival, time to 
untreatable tumor progression, time to 
vascular invasion/extrahepatic tumor 
spread, and safety. Estimated overall 
accrual is 300 patients.

The HeiLivCa study,20 ECOG 
1208, and the TACE-2 study are also 
addressing similar questions with 
slightly different patient populations. 
For example, the open ECOG 1208 
study randomizes patients to receive 
sorafenib or placebo in conjunction 
with TACE and allows the interven-
tionalist to choose one of a few dif-
ferent chemoembolization methods. 
Liver-directed therapy can take the 
form of conventional TACE, using 
the mixture of doxorubicin, mito-
mycin, and cisplatin described pre-
viously. However, embolization may 
also be completed by employing con-
ventional Ethiodol (ethiodized oil) 
TACE, using only doxorubicin or 
doxorubicin-loaded beads. This var-
ied approach may provide an analytic 
advantage, because the design better 
mirrors what is happening at institu-
tions around the world.

The optimal scheduling of sorafenib 
in relation to TACE has yet to be de-
termined, but with these trials, the elu-
cidation of combination therapy will be 
discovered. For instance, the TACE-2 
trial is not only comparing drug-eluting 
beads with and without sorafenib but is 
also additionally randomizing patients 
into two arms. One arm starts sorafenib 
or placebo at day 0, whereas the other 
arm begins with sorafenib or placebo 
at day 7 after TACE (2–5 weeks post 
randomization). This study will help to 
clarify the timing of combination ther-
apy for HCC.

Conclusion
With increased angiogenic fac-

tors following embolization and the 
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emergence of specific agents to target 
those factors, a potential benefit of 
targeting angiogenesis as an adjunct 
to TACE may be expected. Although 
the rationale is sound and safety has 
been demonstrated in preliminary 
studies,21,22 using sorafenib in patients 
with HCC receiving chemoemboli-
zation is not yet recommended out-
side the clinical trial setting. Over 
the coming years, efficacy data from 
ongoing randomized studies will be 
available. It is best to support the cur-
rent ongoing clinical trials so we may 
reach a definitive answer. With the 
increasing awareness among com-
munity oncologists and their partici-
pation in clinical trials, we should be 
able to optimize the use of sorafenib 
in combination with TACE and ex-
tend its use in conjunction with other 
locoregional therapies.
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What’s new, what’s important
According to the international consensus report on the investigation and manage-

ment of primary immune thrombocytopenia (ITP), the first-line treatment options for 
adult patients with ITP are intravenous anti-D immunoglobulin, corticosteroids, and 
intravenous immunoglobulin (Provan D et al. Blood 2010;115:168–186). Second-line 
agents for treating ITP in this population include immunosuppressive agents, splenec-
tomy, rituximab (Rituxan), and thrombopoietin-receptor agonists, such as romiplostim 
(Nplate) and eltrombopag (Promacta).

In this article we review the most recent data available on romiplostim, including 
promising findings from a placebo-controlled clinical trial of romiplostim in pediatric 
patients with ITP, and discuss current treatment approaches to ITP.

The initial dose of romiplostim is 1 µg/kg once weekly, given as a subcutaneous in-
jection, followed by weekly dose increments, as needed, of 1 µg/kg to achieve a platelet 
count of ≥ 50 × 109/L. The maximum weekly dose of 10 µg/kg should not be exceeded. 
The drug is not approved for use in patients under 18 years of age.

Romiplostim is available only through a restricted distribution program called the 
Nplate NEXUS Program (www.nplatenexus.com). This program fulfills the risk evalua-
tion and mitigation strategy (REMS) requirement that was instituted for romiplostim 
by the U.S. Food and Drug Administration in 2007.

— Jame Abraham, MD, Editor

Update on romiplostim therapy for 
immune thrombocytopenic purpura 
Matt Stenger, MS

Thrombopoietin mimetic is superior to standard of care in adults with immune thrombocytopenic purpura 
(ITP) and demonstrates activity and tolerability in pediatric ITP patients

R omiplostim (Nplate) is a 
thrombopoietin receptor 
agonist that is currently 
indicated for the treatment 

of thrombocytopenia in patients with 
chronic immune (idiopathic) throm-
bocytopenic purpura (ITP) who have 
had an insufficient response to corti-
costeroids, immunoglobulins, or sple-
nectomy. In a recently reported phase 
III trial,1 romiplostim treatment was 
associated with a number of benefits 
compared with the standard of care 
in nonsplenectomized ITP patients: 
higher platelet response rate, lower 
rates of treatment failure and splenec-
tomy, fewer bleeding events, and fewer 
blood transfusions.

The safety and efficacy of romip-
lostim in children with ITP have not 
yet been established. A recently re-
ported placebo-controlled trial indi-
cates good response and good tolera-
bility of romiplostim in children with 
chronic refractory ITP.2

Romiplostim versus 
standard of care in adult 
nonsplenectomized patients

In a 52-week, multicenter, open-
label trial,1 patients with ITP who 
had not undergone splenectomy, had 
received at least one prior treatment 
for ITP, and had a platelet count of 
less than 50 × 109/L were randomized 
to receive weekly SC injections of 
romiplostim (n = 157) or standard-of-
care treatment (n = 77). Romiplostim 
was started at a dose of 3 µg/kg, which 
could be increased up to a maximum 
of 10 µg/kg to achieve a target platelet 

count of 50–200 × 109/L. Standard-
of-care treatment was selected by the 
treating physician based on standard 
institutional practices or therapeutic 
guidelines. Throughout the study, pa-
tients in either treatment group could 
receive additional therapies for ITP, 
including short-term rescue therapy, 
such as IV immune globulin (IVIG), 
but excluding other thrombopoietin 
mimetics, as deemed medically nec-
essary by investigators.

Study population, endpoints, 
other treatments

The median ages of patients in the 
romiplostim and standard-of-care 
groups were 58 and 57 years, respec-
tively; 54% and 60% were women; the 
median duration since ITP diagnosis 

was 2.1 and 2.3 years; baseline me-
dian platelet counts were 33 × 109/L 
and 27 × 109/L; and 13% and 6% were 
receiving medications, primarily glu-
cocorticoids (11% and 3%), for ITP 
at baseline. Splenectomy could be 
performed if study therapy was con-
sidered to be ineffective or was associ-
ated with severe side effects.

The primary endpoints of the trial 
were the incidence of splenectomy and 
the incidence of treatment failure, with 
treatment failure defined as a plate-
let count of 20 × 109/L or lower for 
4 consecutive weeks, a major bleeding 
event, or a requirement for a change in 
therapy (including splenectomy) due 
to an adverse event or bleeding. In pri-
mary endpoint analyses, patients who 
received any study treatment and then 
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Model of cell-mediated cytotoxicity in chronic  
immune thrombocytopenic purpura (ITP)
(a) Antigen-presenting cells 
(APCs) present platelet antigen 
in association with major 
histocompatibility complex 
(MHC) class II to T-helper (Th) 
cells, which become activated 
and secrete the Th1 cytokines 
interleukin (IL)-2 and interferon 
(IFN)-γ. (b) APCs also present 
platelet antigen associated with 
MHC class I to pre-cytotoxic T 
lymphocytes (pre-CTLs). Pre-
CTLs differentiate into active 
CTLs. (c) In the case of chronic 
ITP in the active phase, CTLs 
release toxic contents, such as 
granzyme B and perforin, and 
platelet lysis occurs. (d) In the 
case of chronic ITP in remission, 
upregulation of killer-cell 
immunoglobulin-like receptors 
(KIRs) on the surface of CTLs 
could inhibit cell-mediated 
cytotoxicity in chronic ITP. KIRs 
recognize MHC class I molecules, 
hinder presentation of antigen 
to CTLs, and thereby promote 
termination of cytolytic activity 
by CTLs. This might explain the 
absence of platelet lysis in ITP 
patients in remission. 

Reproduced, with permission, from Andersson PO, Wadenvik H. Chronic idiopathic thrombocytopenic purpura (ITP): molecular mechanisms and implications for 
therapy. Expert Rev Mol Med. 2004;6:1–17. © 2004 Cambridge University Press. All rights reserved.

discontinued study participation were 
counted as having both treatment fail-
ure and splenectomy. 

During the study, ITP treatments 
other than romiplostim were received 
by 44% of patients in the romiplostim 
group and 79% of patients in the stan-
dard-of-care group, including gluco-
corticoids in 37% versus 63%, IVIG in 

7% versus 33%, rituximab (Rituxan) in 
1% versus 20%, azathioprine in 1% ver-
sus 9%, danazol in 2% versus 7%, oth-
er medications in 6% versus 19%, and 
platelet transfusions in 6% versus 16%.

Efficacy
The incidence of treatment failure 

was 11% in the romiplostim group 

versus 30% in the standard-of-care 
group (P < 0.001). Time to treatment 
failure was significantly prolonged in 
the romiplostim group (Figure 1a). 
The incidence of splenectomy was 
9% in the romiplostim group versus 
36% in the standard-of-care group 
(P < 0.001), and time to splenecto-
my was significantly prolonged in the 



226  COMMUNITY ONCOLOGY  ■  May 2011 www.CommunityOncology.net

romiplostim group (Figure 1b).
Throughout the study, the mean 

platelet count was higher in the 
romiplostim group than in the stan-
dard-of-care group. The percentage of 
patients with a platelet response (de-
fined as a platelet count > 50 × 109/L 
at any scheduled visit) between weeks 
2 and 52 ranged from 71% to 92% in 
the romiplostim group (median plate-
let count of 108–176 × 109/L) and 
from 26% to 51% in the standard-of-
care group (median platelet count of 
35–52 × 109/L).

On the whole, romiplostim pa-
tients were 2.3 times more likely to 
achieve a platelet response than pa-
tients receiving standard of care (95% 

FIGURE 1  Time to treatment failure (a) and splenectomy (b) in patients with immune throm-
bocytopenic purpura receiving romiplostim or standard of care. Reproduced, with permis-
sion, from Kuter et al.1 © 2010 Massachusetts Medical Society. All rights reserved.
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confidence interval, 2.0–2.6; P < 
0.001). The romiplostim dose needed 
to maintain the platelet count within 
the target range was stable over time, 
particularly after the first 12 weeks of 
treatment; overall, the mean weekly 
dose of romiplostim was 3.9 µg/kg.

Adverse events
Serious adverse events occurred in 

23% of the romiplostim group and in 
37% of the standard-of-care group 
(5% and 8% of these events, respec-
tively, were considered treatment re-
lated). Headache and fatigue were 
the most common adverse events ob-
served overall. Adverse events of in-
terest with thrombopoietin mimetics 

include bleeding, thrombosis, hema-
tologic cancer or myelodysplastic syn-
dromes, and increased bone marrow 
reticulin.

After adjustment for duration of 
study-drug exposure, the romiplostim 
group had significantly fewer inci-
dences of overall bleeding (P = 0.001) 
and grade 3 or higher bleeding (P = 
0.02); no significant difference be-
tween the two treatment groups was 
observed for less severe bleeding. 
Overall, 260 bleeding events occurred 
in 80 patients (52%) in the romiplos-
tim group, for a bleeding rate of 3.56 
events/100 patient-weeks; 153 events 
occurred in 40 patients (53%) in the 
standard-of-care group, for a rate of 
5.02 events/100 patient-weeks. Eight 
grade 3 or higher bleeding events oc-
curred in five romiplostim-treated pa-
tients (3%), a rate of 0.11 events/100 
patient weeks; 10 events occurred in 
five patients (7%) in the standard-of-
care group, a rate of 0.33 events/100 
patient-weeks.

A total of 41 blood transfusions 
were given to 12 patients (8%) in the 
romiplostim group, whereas a total of 
76 transfusions were given to 13 pa-
tients (17%) in the standard-of-care 
group. There was no significant dif-
ference between the two groups with 
regard to the occurrence of throm-
botic events. A total of 11 throm-
botic events occurred in six patients 
(4%) in the romiplostim group, yield-
ing a rate of 0.15 events/100 patient-
weeks, whereas two events occurred 
in two patients (3%) in the standard-
of-care group, yielding a rate of 0.07 
events/100 patient-weeks.

Two cases of hematologic cancer 
were observed, consisting of lympho-
ma and myelodysplastic syndrome in 
one patient each in the standard-of-
care group. Bone marrow reticulin 
was found in one romiplostim-treat-
ed patient during 6 months posttreat-
ment follow up, with the level being 
within the normal range (grade 2).

Three deaths occurred during the 
study treatment period, including 

Community Translations
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one death due to pneumonia in one 
romiplostim-treated patient and two 
deaths due to hepatic failure and car-
diorespiratory arrest, respectively, in 
two patients in the standard-of-care 
group. Three additional deaths due to 
metastatic lung cancer, left ventricu-
lar failure, and hepatic neoplasm oc-
curred in the standard-of-care group 
during the 6-month posttreatment 
follow up. None of the deaths was at-
tributed to study treatment. No neu-
tralizing antibodies to romiplostim or 
thrombopoietin were detected.

Quality of life
Quality of life was assessed by the 

ITP Patient Assessment Question-
naire, consisting of 44 ITP-specif-
ic items on each of 10 scales rang-
ing from 0 to 100 points each (with 
higher scores indicating better qual-
ity of life). Scores on two scales 
(Women’s Reproductive Health and 
Work Quality of Life) could not be 
assessed due to inadequacies of the 
statistical model used in the analy-
sis. Of the eight scales assessed, clin-
ically significant increases of 8–15 
points were observed for both treat-
ment groups on all but the Fatigue 
scale. The romiplostim treatment 
group showed statistically greater 
improvements on the Symptoms (P 
= 0.01), Bother (P = 0.008), Activity 
(P = 0.02), Psychological (P = 0.049), 
Fear (P < 0.001), Social Quality of 
Life (P = 0.002), and Overall Qual-
ity of Life (P = 0.02) scales compared 
with the standard-of-care group, al-
though the between-group differ-
ences of 2–8 points on these scales 
are of uncertain clinical significance.

Romiplostim in children 
with chronic refractory ITP

Few data exist on the effects of 
romiplostim therapy in pediatric ITP 
patients. In a recent single-blind, 
placebo-controlled trial,2 18 patients 
aged 2.5 to 16 years with chronic re-
fractory ITP (baseline platelet count 
< 20 × 109/L) who had not under-

gone splenectomy were random-
ized to receive weekly SC injections 
of romiplostim (n = 12) or placebo 
(n = 6) for 12 weeks. Romiplostim 
was started at a dose of 1 µg/kg, es-
calated to 5 µg/kg at 5 weeks, and ta-
pered afterward.

All patients had either no response 
or failed to maintain a response to at 
least two prior treatment modalities 
for ITP. All had received prior steroid 
treatment; 44% had received cortico-
steroids, IVIG, and anti-D immuno-
globlin in combination or sequential-
ly; and 22% had received cytotoxic or 
immune-modulating agents. All such 
treatments were stopped 2 weeks pri-
or to the study. 

For patients in the romiplostim 

versus placebo group, mean age was 
9.5 versus 7.0 years, 10 (83%) versus 
3 (50%) were male, and median dis-
ease duration was 2.3 versus 3.0 years. 
Median baseline platelet counts were 
10.5 × 109/L in both groups.

The median platelet count in the 
romiplostim group was significantly 
higher (P = 0.039) than that in the 
placebo group within 1 week of the 
first dose of romiplostim (1 µg/kg) 
and remained so at 3 weeks after the 
end of treatment (15 weeks total; me-
dian platelet count of 47.5 × 109/L 
vs 19.0 × 109/L; P = 0.001). Changes 
in platelet count in the romiplostim 
group were dose-dependent, with a 
median peak platelet count of 73.5 
× 109/L reached after 5 weeks, when 

Thrombopoietin mimetics challenge  
the conventional wisdom about 
controlling ITP
Chronic immune thrombocytopenic purpura (ITP) affects 60,000 adults in the Unit-
ed States and is associated with the risk of life-threatening hemorrhage. For decades, 
the standard treatments included glucocorticoids and splenectomy.

The advent and subsequent regulatory approval of the thrombopoietin mimetics 
romiplostim (Nplate) and eltrombopag (Promacta) have not only added to the thera-
peutic arsenal for this orphan disease but also successfully challenged the conventional 
wisdom that the key to controlling ITP is to reduce platelet destruction. Instead, these 
agents work by increasing intramedullary platelet production and are thus able to out-
pace the rate of peripheral destruction.

As reported by Kuter and colleagues last November in The New England Journal of 
Medicine, romiplostim is safe, well tolerated, and highly effective in the adult popu-
lation with chronic ITP, including individuals with an intact spleen. Among the re-
maining questions regarding its use are: Where in the sequence of treatments for ITP 
do thrombopoietin mimetics belong? What is the long-term safety of these agents, 
given the changes to the bone marrow microenvironment that they induce? And, what 
will the cost impact be of a treatment that is designed for disease maintenance as op-
posed to providing a cure.

Thrombopoietin mimetics have not been widely tested for the treatment of pediat-
ric ITP. Two small trials have shown that in children with disease that has been refrac-
tory to all standard approaches (with the exception of splenectomy), romiplostim is 
well tolerated, effective, and results in a meaningful reduction of clinically significant 
bleeding episodes. These data are preliminary but nevertheless provocative, and they 
offer the potential for new hope to children with chronic refractory ITP. Additional 
experience will be required to prove long-term safety and tolerability in the pediatric 
population before these new agents will be adopted into standard practice.

— David M.J. Hoffman, MD, FACP
Tower Hematology Oncology Medical Group 

Beverly Hills, CA
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the dose was 5 µg/kg. Eleven of the 
12 patients in the romiplostim group 
(93%) reached the target range of 
greater than 50 × 109/L by the fifth 
week. At week 12 (end of treatment), 
10 romiplostim patients (83%) ver-
sus no placebo patients were at tar-
get levels. Six romiplostim-treated 
patients (50%) maintained target 
platelet count levels at 3 weeks after 
treatment.

Adverse events occurred in 50% of 
patients in each group. The most fre-
quent adverse events were headache, 
epistaxis, cough, and vomiting, which 
occurred in one patient each in the 
romiplostim group (8%) and placebo 
group (17%). Two romiplostim-treated 
patients (17%) developed a skin rash. 

None of the patients had thrombocy-
tosis or rebound thrombocytopenia, 
and none of the romiplostim-treated 
patients developed bone marrow fi-
brosis by week 18 of follow up.

Rescue medication, consisting of 
IVIG 1 g/kg for two doses, was giv-
en to one romiplostim-treated patient 
(8%) due to head trauma and loss of 
consciousness and two placebo-treat-
ed patients (33%) during the 12-week 
study period, with no interruption of 
study drug being required. The num-
ber of romiplostim-treated patients 
with grade 3 bleeding decreased from 
four (33%) prior to the study to none 
during the study, and the number 
with grade 2 bleeding decreased from 
six (50%) to two (17%; P = 0.002).

These findings are similar to re-
sults observed in another small study 
of romiplostim in children with 
ITP.3,4 An open-label phase III study 
designed to study the long-term safe-
ty of romiplostim and the durability 
of platelet responses to the drug in 
pediatric patients currently is in the 
recruitment stage.5 In this extension 
trial, approximately 20 patients aged 
1 to 18 years with ITP are to receive 
weekly SC injections of romiplostim, 
starting at 1 µg/kg (or prior dose) and 
escalated to 10 µg/kg (based on the 
platelet count) over a period of 3 years. 
The primary outcome measure is the 
incidence of adverse events, including 
significant changes in laboratory val-
ues and the incidence of antibody for-
mation. Secondary outcome measures 
include the platelet response (> 50 × 
109/L) in the absence of rescue medi-
cation and the need for concurrent 
ITP medication (corticosteroids, da-
nazol, or azathioprine) over the dura-
tion of the study.
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How I treat ITP
Immune thrombocytopenic purpura (ITP) and its associated problems are frequently 
encountered by the practicing hematologist. When it comes treatment, there are sev-
eral options:
n  If the platelet count is at least 30,000/µL and there is no active bleeding, close obser-
vation is the most prudent approach. In anticipation of the possibility of splenectomy 
at some point in their course, patients are offered immunization against Streptococcus 
pneumoniae, Hemophilus influenza, and Neisseria meningitides. In addition, I screen for 
exposure to hepatitis B virus (HBV), because patients may at some point receive treat-
ment with rituximab (Rituxan), which is associated with HBV reactivation.
n  For patients with a platelet count below 30,000/µL, evidence of impending bleed-
ing (such as wet purpura), or frank bleeding, treatment is indicated. Typically, this 
involves the use of glucocorticoids, often in combination with IV gamma globulin 
(IVIG) or, occasionally, anti-D immunoglobulin. 
n  For a platelet count below 10,000/µL, I give methylprednisolone, 1,000 mg/d IV, 
for 5 consecutive days with IVIG, 1 g/kg daily, for 2 consecutive days. I then shift the 
patient to oral prednisone, 1 mg/kg daily, for 1 week, followed by tapering the dose by 
10 mg/wk, as allowed by the platelet count, which should remain at ≥ 30,000/µL. Fail-
ure of this approach, or the inability to reduce the prednisone dose to 10 mg/d or less, 
would raise the options of either giving rituximab, 375 mg/m2 per week, for 4 weeks or 
performing a therapeutic, laparoscopic-assisted splenectomy, the single intervention 
still the most likely to provide meaningful, long-lasting benefit.
n  In the setting of asplenia (including the absence of accessory splenic tissue), I favor 
a trial of a thrombopoietin mimetic, either romiplostim (Nplate) or eltrombopag (Pro-
macta). In the truly refractory patient, other options include calcineurin inhibitors, 
cytotoxic agents, danazol, tumor necrosis factor-alpha inhibitors, and staphylococcal 
A column immunoadsorption.

— David M.J. Hoffman, MD, FACP
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Case Report

C utaneous metastases are a rare and 
generally late manifestation of re-
nal cell carcinoma (RCC). Because 
they can mimic other dermatologic 
lesions, they may pose a diagnostic 

challenge if there is not a high degree of suspicion 
of their underlying cause. 

Case presentation
A 61-year-old man presented with a right leg 

mass initially noted as a pimple-like lesion that 
enlarged rapidly over 2 weeks. This lesion was ex-
tremely painful to touch, and the patient had also 
noticed the appearance of adjacent leg varicosities. 
He denied any recent trauma or insect bites. Re-
view of systems revealed an unintentional 30-lb 
weight loss in the past 6 months as well as pro-
gressive dyspnea on exertion and intermittent chest 
pain for 4 months prior to presentation. The patient 
had a history of smoking half a pack of cigarettes a 
day for 12 years; however, he quit 10 years ago. 

Physical examination showed a large, 3.7 cm × 
3.5 cm × 2 cm, malodorous, moist, exophytic friable 
mass located on the lateral aspect of his right lower 
extremity, 5 inches above the lateral malleolus (Fig-
ure 1). The lesion was smooth yet firm, yellow-tan 
to purplish-black without any surrounding erythe-
ma. It was slightly gelatinous and bled easily with 
minor trauma. Prominent dilated veins spanned the 
length of the patient’s right leg, from his groin to 
his foot. There was no appreciable lymphadenopa-
thy or abdominal mass. 

Laboratory data were significant for anemia, 
with a hemoglobin level of 5.8 g/dL and hemato-
crit of 18.9%; thrombocytosis, with a platelet count 
of 447,000 cells/mm3; and hypercalcemia, with a 
corrected serum calcium level of 11.5 mg/dL. The 
patient was hospitalized for packed red blood cell 
transfusions and further workup of his leg mass.

A biopsy revealed the mass to be metastatic 
clear cell RCC (Figure 2). A CT scan of the chest, 
abdomen, and pelvis showed a large, 9.2 cm × 

Rare case of renal cell carcinoma 
presenting as a cutaneous horn
Louise Zhou, MD, Taren Ohman, MD, and Robert Zaiden, Jr., MD
Department of Medicine, University of Florida College of Medicine, Jacksonville, FL

11 cm, heterogeneously enhancing mass with ne-
crotic components arising from the mid and infe-
rior poles of the right kidney (Figure 3). Multi-
ple necrotic mediastinal and bilateral hilar lymph 
nodes; numerous scattered pulmonary nodules; 
innumerable enhancing hepatic masses; and lyt-
ic lesions in the thoracic, lumbar, and iliac bones 

FIGURE 1  A 3.7 cm × 3.5 cm × 2 cm exophytic, violaceous, 
friable mass on the lateral aspect of the lower extremity.

FIGURE 2  Photomicrograph of a skin biopsy reveals clas-
sic histology for clear cell renal cell carcinoma.
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were also noted. A CT scan of the 
brain was negative. 

The patient’s hospital course was 
subsequently complicated by the on-
set of persistent hematuria, despite 
continuous bladder irrigation. He was 
started on sorafenib (Nexavar), and 
a follow-up appointment was sched-
uled with oncology upon discharge; 
however, the patient decided to enroll 
in inpatient hospice instead. 

Discussion
RCC comprises 90% of primary 

renal neoplasms, and 85% of them 
are clear cell type.1 RCC represents 
2%–3% of all cancer diagnoses; how-
ever, rates have steadily increased by 
2% each year in the past 65 years, with 
unknown cause.2 Smoking and obe-
sity are known risk factors. As the use 
of imaging modalities, such as ultra-
sonography and CT scans of the ab-
domen and pelvis, has become more 
prevalent, the frequency of incidental 
detection of RCC has increased also.
Fewer than 9% of patients with RCC 
present with the classic triad of he-
maturia, flank pain, and palpable ab-
dominal mass.3 Indeed, its presenta-
tion can be so varied and nonspecific 
that it is deservedly called the inter-
nist’s tumor. 

Cutaneous metastases
Most RCCs are clinically silent in 

their natural course, and their pres-
ence may not be discovered until the 
disease is either locally advanced and 
unresectable or metastatic. The most 
common sites of metastasis are the 
lungs, liver, brain, bones, and adre-
nal gland.3 Cutaneous metastases are 
relatively rare, with an incidence of 
3.4%.4 The most common sites for cu-
taneous metastases are the head and 
neck region followed by the trunk, 
whereas in our patient, the lesion was 
located more distally on the leg. 

Given the high vascularity of RCC, 
distant skin metastasis is believed to 
occur via hematogeneous spread. Cu-
taneous lesions can be flesh-colored 

but may also appear erythematous to 
violaceous, due to hemosiderin de-
posits in the dermis from its high vas-
cularity. Lesions can be multiple but 
may infrequently present as solitary 
masses. Histologically, these lesions 
involve the dermis, with occasional 
extension into the subcutis. A grenz 
zone, a thin layer of superficial dermis 
separating the lesion from the epider-
mis, is usually present. 

Due to the depth of invasion seen 
in these lesions, it is preferable to do 
an excisional or punch biopsy over a 
superficial shave biopsy so that der-
mal involvement is not missed. Cuta-
neous metastases are highly vascular, 
and a significant amount of bleeding 
may occur during biopsy. Most RCC 
cutaneous metastases are histological-
ly consistent in appearance with clear 
cell adenocarcinoma. Other diagnos-
tic techniques include immunohisto-
chemical staining for vimentin and 
keratin. 

The presence of cutaneous metas-
tasis is a late manifestation of dissem-
inated disease. Prognosis is poor, with 
a mean survival of about 6–9 months 
after cutaneous lesions are found.4–6 
Prognostic indicators of short sur-
vival in RCC include a serum lactate 
dehydrogenase level higher than 1.5 
times the upper limits of normal and 
paraneoplastic syndromes (anemia, 
hypercalcemia with corrected serum 
calcium levels higher than 10 mg/dL, 
hepatic dysfunction). Karnofsky per-
formance score of 70 or less, two or 
more metastases, and less than 1 year 
from the time of diagnosis to the start 
of therapy also portend poor out-
comes.7 Thrombocytosis, if present, is 
also a rare but ominous sign of poor 
prognosis in RCC.8,9 

Treatment 
Treatment options include surgi-

cal resection of early localized dis-
ease, with radical nephrectomy of 
primary renal tumors and metastasec-
tomy of isolated oligometastatic sites. 
There are ongoing studies to deter-

mine whether neoadjuvant systemic 
therapy prior to radical nephrectomy 
in patients with advanced RCC im-
proves overall survival; however, data 
using older regimens have not shown 
this effect. In patients who have un-
dergone a complete resection of their 
tumor, neither adjuvant chemother-
apy nor radiotherapy has shown any 
benefit in terms of decrease in relapse 
or improvement in survival.2 With 
nonresectable disease, treatment op-
tions are limited to systemic therapy 
and supportive care. 

Clear cell type RCC overexpresses 
receptors related to angiogenesis, and 
this has been the main therapeutic 
target. First-line systemic therapy in-
cludes multikinase inhibitors (MKIs), 
such as sorafenib, pazopanib (Votri-
ent), and sunitinib (Sutent), which 
inhibit tumor invasion and metastasis 
by decreasing tumor vascularity and 
inducing tumor necrosis. MKIs tar-
get tyrosine kinase receptors, includ-
ing vascular endothelial growth factor 
(VEGF) receptor-2 and platelet-de-
rived growth factor receptor. 

Other agents such as everolimus 

FIGURE 3  A CT scan of the chest, abdomen, and pel-
vis shows a large, heterogeneously enhancing mass 
in the mid and inferior poles of the right kidney, bor-
derline prominent spleen, and peripherally enhancing 
lesions in the liver, consistent with metastatic disease.
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(Afinitor) and temsirolimus (Torisel), 
which are specific mTOR (mamma-
lian target of rapamycin) inhibitors, 
also inhibit angiogenesis and are used 
in patients with a poor prognosis. Bi-
ologic agents, such as interferon-a 
(INF-a) and interleukin-2 (aldesleu-
kin, Proleukin), were frontline treat-
ment options in the past; however, 
with the development of the MKIs 
and mTOR inhibitors, they have fall-
en out of favor as first-line therapy. 

It has been shown that patients 
with metastatic RCC treated with 
sunitinib versus INF-a have a better 
quality of life, longer progression-free 
survival (11 months vs 5 months), and 
a higher objective response rate (31% 
vs 6%).10 A subsequent follow-up 
study showed that patients who were 
on sunitinib had longer overall sur-
vival (26.4 months vs 21.8 months).10 

The AVOREN (Avastin and Ro-
feron in Renal Cell Carcinoma) trial 
also showed that the addition of beva-
cizumab (Avastin), a VEGF inhibitor, 
to IFN-a improved progression-free 
survival by 89%, although there was no 
statistically significant increase in over-
all survival.11 This combination is cur-
rently recommended as another treat-
ment option for patients with relapsed 
or medically unresectable stage IV clear 

cell type RCC.11 Although the combi-
nation of MKIs with VEGF inhibitors 
is a promising option in phase I studies, 
it has shown no synergistic effect and 
has significantly more toxicity. How-
ever, all available agents have various 
toxicity profiles and, at most, prolong 
survival for a few months. Supportive 
care, including palliative radiation, me-
tastasectomy, and bisphosphonates for 
metastatic bone disease, is still an inte-
gral part of treatment.

Conclusion
Cutaneous metastases from RCC 

can pose a diagnostic dilemma, as 
they can mimic other dermatologic 
lesions. Renal malignancies should be 
included in the differential diagnosis, 
since cutaneous lesions may be the 
first manifestations of disease. A high 
index of suspicion and a confirmatory 
biopsy are crucial to the diagnosis.
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Case Report

H eparin-induced thrombocytopenia 
(HIT) is a life-threatening disor-
der that follows exposure to unfrac-
tionated heparin or (less common-
ly) low-molecular-weight heparin 

(LMWH). Patients classically present with a low 
platelet count (< 150,000 cells/mm3) or a relative de-
crease of 50% or more from baseline, although the 
fall may be less (eg, 30%–40%) in some patients. 
Thrombotic complications develop in approximately 
20%–50% of patients.

HIT is caused by antibodies against complexes of 
platelet factor 4 and heparin. These antibodies are pres-
ent in nearly all patients who receive a clinical diag-
nosis of the disorder and are also known to cause dis-
ease in animals. However, they are also present in many 
patients who have been exposed to heparin in various 
clinical settings but who do not develop clinical mani-
festations. It is uncertain why complications occur in 
some patients but not in others.1 We present a 73-year-
old man who developed thrombocytopenia after start-
ing LMWH and who has newly diagnosed adenocar-
cinoma of the lungs with extensive arterial and venous 
thrombosis and a negative serology for HIT.

Case presentation
A 73-year-old man presented to the emergency de-

partment after waking up in the morning with right-
sided vague weakness and an inability to get out of bed. 
He had a history of right parietal stroke 1 month be-
fore the current presentation, when he was diagnosed 
with an aortic arch atheroma and started on warfarin. 
(At that time, CT scan of the head showed a right 
posterior temporoparietal lobe infarct in the posteri-
or right middle cerebral artery distribution, and MRI 
of the brain and magnetic resonance angiography 
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showed acute or subacute infarction in the distribu-
tion of the posterior division of the right middle ce-
rebral artery, likely embolic, and tiny acute infarctions 
in the left frontal lobe.) This patient had been admit-
ted 5 days prior to the current presentation for right 
lower extremity deep vein thrombosis (DVT) and was 
discharged after being prescribed enoxaparin (60 mg 
subcutaneously every 12 hours) and warfarin as per in-
ternational normalized ratio (INR) daily.

Also included in the medical history was supraven-
tricular tachycardia status post ablation, non–ST el-
evation myocardial infarction (NSTEMI), hyperten-
sion, hyperlipidemia, and macular degeneration. He 
had no surgical history. The patient had a family his-
tory of coronary artery disease. He had an extensive 
smoking history up until the day of admission. His 
medications on admission included atorvastatin (Lip-
itor; 20 mg daily), warfarin daily as per INR, enoxa-
parin (60 mg subcutaneously every 12 hours), amlodi
pine (5 mg daily), and aspirin (81 mg daily).

Pertinent initial laboratory results on admission 
were as follows: hemoglobin, 12.9 g/dL; white blood 
cell count, 8.6 ×109/L; platelet count, 183,000 cells/
mm3; INR, 1.2; and initial troponin level, negative. 
His admission chest x-ray showed a 4.5 cm × 5.5 cm 
lobulated density in the right hilum, suspicious for 
a hilar or subcarinal mass. Initial peripheral blood 
smear showed an isolated platelet decrease with in-
creased size and no schistocytes. Initial CT of the 
head on admission showed no evidence of acute 
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transcortical infarction and no definite 
evidence of acute intracranial hemor-
rhage but did show interval evolution 
of the right middle cerebral artery and 
left watershed distribution infarctions, 
with a probable small region of lami-
nar necrosis in the right parietal lobe.

Clinical course
The patient was initially thought to 

have had a transient ischemic attack 
causing aphasia, confusion, and right-
sided weakness. He was started on ther-
apeutic anticoagulation with daltepa-
rin (Fragmin; 12,000 U subcutaneously 
daily), and enoxaparin was discontinued. 
The following day, his platelet count was 
86,000 cells/mm3, down from an admis-
sion platelet count of 183,000 cells/mm3. 
A subsequent MRI of the brain showed 
a new hemorrhagic area in the right pa-
rietal infarct (Figure 1). The decision 
was made to stop anticoagulation, even 
though he had an embolic source from 
his aortic arch atheroma and lower ex-
tremity DVT.

The patient then underwent inferior 
vena cava (IVC) filter placement to pre-
vent pulmonary thromboembolism and 
was transferred to the medical service 
due to low platelet count and an epi-
sode of nine beats of ventricular tachy-
cardia. Subsequently, his troponin level 
was found to be elevated > 12 ng/mL, 
without significant electrocardiograph-
ic changes. He was diagnosed as having 
NSTEMI. Given his conversion from 
an ischemic to hemorrhagic CNS in-
farct and decrease in platelet count af-
ter LMWH exposure, HIT became a 
concern, and both anticoagulation and 
antiplatelet agents were held. The pa-
tient’s platelet count continued to trend 
downward over the next 3 days to a low 
of 27,000 cells/mm3. An HIT panel 
was negative by both immunologic and 
functional assays. 

A CT scan of the brain 3 days af-
ter admission to monitor the hemor-
rhagic infarct showed multiple evolving 
infarcts and a new left occipital hemor-
rhagic infarct. The following day, a re-
peat CT scan of the head showed mul-

tiple evolving infarcts of varying ages, 
some with hemorrhage, and a mild 
interval increase in the previously de-
scribed left medial parietal and left oc-
cipital lobe infarcts.

With worsening of his hemorrhag-
ic infarct, along with his low platelet 
count and negative HIT panel, the de-
cision was made to transfuse 2 units of 
platelets. His platelet count increased 
to 64,000 cells/mm3 after transfu-
sion, subsequently dropping to 44,000 
cells/mm3. However, during this time, 
the patient began to have worsening 
right lower extremity pain and left up-
per quadrant abdominal pain.

A CT scan of the thorax showed 
multifocal right hilar adenopathy sus-
picious for malignancy, either meta-
static or representing a central lung 
carcinoma. It also showed nonocclu-
sive segmental and possibly subseg-
mental pulmonary emboli in the right 
lower and middle lobes, as well as hy-
podense areas in the spleen, suggestive 
of areas of splenic infarction. Echocar-
diography showed an ejection fraction 
of 60%–70%, diastolic dysfunction, 
mildly elevated pulmonary artery pres-
sure, and no evidence of patent fora-
men ovale. A cardiac stress test showed 
no reversible defects and an ejection 
fraction of 63%.

Risk of further bleeding into the 
brain was thought to be too great to 

initiate anticoagulation despite the CT 
thorax findings. The neurologist rec-
ommended waiting 2 weeks post hem-
orrhagic infarction before beginning 
anticoagulation. Antiphospholipid an-
tibody syndrome was ruled out, with 
a negative lupus anticoagulant and an-
ticardiolipin antibody. Also, negative 
blood cultures, normal fibrinogen lev-
els, and normal haptoglobin levels ruled 
out disseminated intravascular coagula-
tion. D-dimer was elevated but nonspe-
cific, secondary to malignancy and mul-
tiple infarcts. He was started on aspirin 
(81 mg daily) 9 days after admission.

The patient had a repeat CT scan of 
the thorax and CT scan of the abdo-
men and pelvis due to continued ab-
dominal pain. The CT scans showed 
multiple subsegmental pulmonary 
emboli, greatest in the right lower 
lobe, some of which were new since 
the prior study (Figure 2); continued 
evidence of multifocal splenic infarc-
tion (Figure 3); and multiple right and 
left kidney infarcts (Figure 3). 

The patient then underwent endo-
bronchial ultrasound (EBUS)-guided 
biopsy of his right hilar adenopathy 
to confirm the diagnosis of suspected 
malignancy. After the procedure, he 
developed right upper quadrant pleu-
ritic pain with a low-grade fever. A 
repeat CT scan of the thorax showed 
a marked increase in the extent of the 

a b

FIGURE 1  MRI of the brain T2 image (a) and diffuse-weighted image (b) showing acute infarct.
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right lower lobe pulmonary emboli, 
with a new small embolus noted in 
the anterior segment of the right up-
per lobe. There was a thrombus infe-
rior to the IVC filter, with probable 
mild extension of a thrombus superior 
to the filter as well, and again multiple 
splenic and bilateral renal infarcts.

With progression of thrombosis and 
now post EBUS, anticoagulation was 
initiated with argatroban and warfarin. 
His D-dimer was followed daily and 
remained high, despite therapeutic an-
ticoagulation with warfarin. Given the 
persistently elevated D-dimer, the he-
matologist recommended discontinu-
ing warfarin and starting fondaparinux 
(Arixtra) subcutaneously. His platelet 
count improved to a range of 156,000 
cells/mm3 to 181,000 cells/mm3, even 

before the initiation of chemotherapy.

Follow-up
HIT was suspected clinically by 

classic drop in platelet count but was 
negative on enzyme-linked immuno-
sorbent assay (ELISA) and serotonin 
release assay (SRA). The patient has 
been maintained on fondaparinux 
for anticoagulation, avoiding heparin. 
Factor V Leiden and lupus anticoag-
ulant were negative.

Fondaparinux was discontinued 
after 3 months, and the patient pre-
sented again with swelling of his right 
lower extremity. Ultrasonography of 
the right lower extremity redemon-
strated an occlusive thrombus in the 
peripheral portion of the right femo-

ral vein and throughout the right pe-
roneal vein. The patient was restarted 
on fondaparinux (7.5 mg subcutane-
ously daily). During this follow-up, his 
platelet count ranged from 134,000 
cells/mm3 to 193,000 cells/mm3.

Regarding management of non-
small cell lung carcinoma of the left 
upper lobe (stains positive for TTF-
1 [thyroid transcription factor-1], 
CK7, and CK20; weakly positive for 
CK5/6; and negative for P63) with 
metastasis to bone and adrenal glands, 
he received 4 cycles of paclitaxel/car-
boplatin, with improved disease. A re-
peat CT of the chest, abdomen, and 
pelvis after chemotherapy showed 
improvement in mediastinal and hi-
lar lymphadenopathy, resolution of 
extensive right lower lobe pulmonary 
consolidation, resolution of right-sid-
ed effusion, and no evidence of meta-
static malignancy in the abdomen or 
pelvis and no osseous metastasis.

He was started on maintenance 
therapy with pemetrexed (Alimta), 
which was continued for 4 months, 
until repeat CT revealed progressive 
disease. He then received 4 cycles of 
vinorelbine. He had progression-free 
survival of 7 months from first-line 
chemotherapy and stable disease for 
7 months after 4 cycles of vinorelbine.

Discussion
In summary, we have a 73-year-

old man admitted with a hemorrhag-

ic infarct, NSTEMI, and recently di-
agnosed right lower extremity DVT 
with a decreasing platelet count in 
the setting of LMWH. Throughout 
the hospital course, he had worsen-
ing hemorrhagic infarcts, preventing 
proper anticoagulation for his pro-
gressive thromboembolic events in the 
lungs, spleen, kidneys, and legs. Inci-
dentally, he was also found to have a 
mass on a chest x-ray, later identified 
by biopsy as adenocarcinoma.

Given that the 4T scoring sys-
tem for HIT showed a high proba-
bility with 8 points—identified by a 
platelet count fall > 50%, a platelet 
nadir > 20,000 cells/mm3, clear on-
set between days 5 and 14 with ex-
posure to heparin/LMWH, new 
thrombosis, and no apparent cause 
of thrombocytopenia—suspicion for 
HIT remained high. Both functional 
and immunologic assays were nega-
tive for HIT, when repeated 2 weeks 
apart. The assays for laboratory diag-
nosis of HIT are immunologic, done 
by ELISA with a sensitivity of > 95% 
and a specificity of 50%–89%, and 
functional, done by SRA with a sensi-
tivity > 90% and a specificity > 90%.2 
As neither assay is 100% sensitive and 
specific, we still had a high clinical 
suspicion for HIT.

The HIT diagnostics in the pres-
ence of other comorbid states that 
may also induce thrombocytopenia 
represent a specific clinical problem.3 
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FIGURE 3  CT scans of the abdomen (a) and 
pelvis (b) showing splenic and renal infarcts.

FIGURE 2  CT scan of the thorax showing 
pulmonary emboli.
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Despite increasing awareness of the 
clinical features of HIT, laboratory 
detection of the pathogenic HIT an-
tibodies remains central to diagno-
sis.4–6 This is because thrombocyto-
penia during heparin anticoagulation 
does not necessarily indicate HIT. 
Indeed, several other disorders com-
plicated by thrombosis and thrombo-
cytopenia during or shortly following 
heparin treatment strongly resemble 
HIT. These “pseudo-HIT” disorders7,8 
(eg, cancer, sepsis, disseminated intra-
vascular coagulation, pulmonary em-
bolism, antiphospholipid syndrome) 
can reliably be distinguished from 
HIT by negative results using sensi-
tive tests for HIT antibodies.

Thrombosis is strongly associated 
with HIT, with an incidence of 50%–
67%.9,10 The most common compli-
cation of HIT is venous thrombosis 
(DVT being the most frequent, fol-
lowed by pulmonary embolism).9,11 
Arterial thrombosis commonly pres-
ents as limb ischemia followed by 
cerebral vascular accident and myo-
cardial infarction. Our patient had 
DVT followed by NSTEMI, cere-
bral vascular accident, and pulmo-
nary embolism. He also had splenic 
and renal infarctions, which are rare 
in HIT. A literature review revealed, 
in abstract form, a retrospective 
study from a single institution show-
ing a high incidence of thrombosis 
in a patient with a high 4T score and 
negative SRAs.12

The most common causes of throm
bocytopenia in cancer are related to 
cancer treatment and bone marrow in-
vasion by tumor cells. Chemotherapy 
and radiation therapy are damaging 
to the bone marrow and can cause se-
vere myelosuppression, which results 
in lowering of platelet counts as well 
as white and red blood cell counts. 
It commonly occurs in patients with 
leukemia and lymphoma, but there 
are many other cancer types that can 
spread to bone marrow. Other causes 
of thrombocytopenia in cancer include 
the syndrome of disseminated intra-

vascular coagulation and thrombotic 
microangiopathy.13

Nonbacterial thrombotic endo-
carditis (NBTE) is a disease char-
acterized by the presence of vegeta-
tions on cardiac valves, consisting of 
fibrin and platelet aggregates devoid 
of inflammation or bacteria. NBTE 
has increasingly been recognized as a 
condition associated with numerous 
diseases and a potentially life-threat-
ening source of thromboembolism. 
NBTE is not a common entity; how-
ever, it is frequently underestimat-
ed, probably due to underlying dis-
eases (cancer, autoimmune disorders, 
HIV). NBTE is difficult to diagnose 
and relies on strong clinical suspicion. 
NBTE is also difficult to manage, and 
each case should be individually man-
aged by identifying and treating the 
underlying pathology.14 Even though 
our patient had thromboembolism, 
there was no evidence of vegetations 
on cardiac valves by transthoracic or 
transesophageal echocardiography.

Trousseau’s syndrome is a para-
neoplastic syndrome characterized 
by hypercoagulability related to ma-
lignancy. Coagulation abnormalities 
may include disseminated intravascu-
lar coagulation, pulmonary embolism, 
various types of gangrene, throm-
botic endocarditis, arterial thrombo-
sis, and embolic stoke.15 We consid-
ered this with our patient; however, a 
literature review showed no cases of 
Trousseau’s syndrome associated with 
thrombocytopenia, although concur-
rent Trousseau’s syndrome and HIT 
could not be excluded.

In summary, we need to consider 
all the above differential diagnoses in 
a patient presenting with thrombocy-
topenia and thrombosis. Treatment 
relies on clinical correlation of all the 
findings and supporting data.
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Case Report

S ickle cell disease consists of hemolyt-
ic anemia and episodes of vaso-occlu-
sion, which are caused by sickling of red 
blood cells (RBCs) precipitated by de-
oxygenation. The change in shape of the 

RBCs is what causes vascular occlusion, leading to 
acute sickle crisis.

Hydroxyurea has been approved by the US Food 
and Drug Administration for the treatment of adult 
patients with clinically severe disease. Hydroxyurea 
blocks DNA synthesis via enzymatic inhibition of 
ribonucleotide reductase.1 Administration of hy-
droxyurea is associated with an increase in HbF (fe-
tal hemoglobin) levels,2 thereby reducing the sever-
ity of vaso-occlusive crises, acute pain, acute chest 
syndrome, transfusion requirements, and hospital-
izations.3 As a cytotoxic, cell cycle–specific agent, 
hydroxyurea is associated with several adverse reac-
tions, namely bone marrow suppression.4 Other side 
effects associated with hydroxyurea use include gas-
trointestinal upset, mild dermatologic reactions, alo-
pecia, and leg ulcers.

The case study presented here focuses on an adult 
with sickle cell disease who complained of painful dis-
coloration and edema of his hands and feet with blis-
ters about 1 week after starting hydroxyurea therapy.

Case presentation
A 50-year-old black man with a history of atrial 

fibrillation, avascular necrosis of the shoulder, and 
sickle cell disease had frequent hospitalizations for 
acute crises requiring multiple packed RBC trans-
fusions. He had no known history of leukemia/
lymphoma or exposure to other cytotoxic drugs. 
The patient was placed on hydroxyurea to reduce 
the frequency of sickle cell crises. Once hydroxyurea 
was begun, the patient noticed a decrease in acute 
pain and improvement in his general well-being.

Approximately 1 week after initiation of hydroxy-
urea therapy, the patient started noticing darkening 
of his hands. Two weeks later, hyperpigmentation 

Hydroxyurea-induced palmar-plantar 
erythrodysesthesia in an adult with 
sickle cell disease
Ramandeep K. Bambrah, MD, Fauzia Rana, MD, and Dat C. Pham, MD
Department of Medicine, University of Florida College of Medicine, Jacksonville, FL

of the palmar creases was noted. Three weeks after 
hydroxyurea was started, the patient had edema and 
blisters of his hands and feet with associated desqua-
mation. Symptoms were severe and painful and in-
terfered with activities of daily living (Figure 1). The 
patient’s fingers were so swollen that he was unable 
to make a fist. His feet were so edematous that it 
was difficult to walk. After these signs of hand-foot 
syndrome developed, his hematologist discontinued 
hydroxyurea, and the edema and pain gradually im-
proved. Three months after hydroxyurea discontinu-
ation, the edema and erythema had resolved, but the 
patient still had some hyperpigmentation.

Discussion
Palmar-plantar erythrodysesthesia, also known 

as hand-foot syndrome or acral erythema, is a 
known adverse reaction of several antineoplastic 
medications, although few published articles men-
tion hand-foot syndrome as a common adverse ef-
fect of hydroxyurea therapy.3–5 The incidence of 
hand-foot syndrome in patients being treated with 
5-fluorouracil, capecitabine (Xeloda), or liposomal 
doxorubicin (Doxil) ranges from 7% to 63%.6 It is 
a known adverse event of hydroxyurea therapy, al-
though its exact frequency has not been established.

In a study examining mucocutaneous changes in 
158 patients with chronic myeloid leukemia (CML) 
and long-term hydroxyurea therapy, 21 had severe 
changes and acral erythema.7 In these CML patients 
acral persistent erythema involved palmar, plantar, and 
facial areas, with less frequent involvement of the scro-
tum.7 Symptoms were described as a burning sensa-
tion associated with redness, scaling, and fissuring.7 
Acral erythema was noted to disappear gradually after 
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discontinuation of hydroxyurea.7 Hand-
foot syndrome is known to occur in pa-
tients with CML being treated with hy-
droxyurea, but our case report describes 
a patient with hand-foot syndrome as-
sociated with hydroxyurea therapy and 
sickle cell disease.

Most cases of hand-foot syndrome 
improve, if not completely resolve, af-
ter cessation of the offending agent. 
Our patient did not require treatment 

specifically for hand-foot syndrome, 
as termination of hydroxyurea result-
ed in resolution of edema and pain.

Among the most common thera-
peutic agents for hand-foot syndrome 
is pyridoxine (vitamin B6). Pyridoxine 
has not been known to prevent the 
development of hand-foot syndrome, 
but observations suggest better symp-
tom control with this vitamin, al-
though randomized controlled stud-

ies are needed to further support this 
use.6 Another agent to consider for 
hand-foot syndrome is topical 99% 
dimethyl sulfoxide (DMSO). Case 
descriptions have reported improve-
ment with DMSO in soft-tissue 
damage and edema in patients being 
treated with liposomal doxorubicin.8

In conclusion, hand-foot syndrome 
is a potentially reversible condition 
that is a common complication of cer-
tain chemotherapeutic drugs. How-
ever, it is not frequently reported with 
the use of hydroxyurea in adult pa-
tients with sickle cell disease. 
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FIGURE 1  Hydroxyurea-induced palmar-plantar erythrodysesthesia. Painful darkening of the 
hands, hyperpigmentation of the palmar creases, and edema of the hands (a, b) and feet (c). 
Three weeks after hydroxyurea was started, severe edema and blisters of the hands and feet 
interfered with the patient’s activities of daily living.
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The House hears SGR alternatives,  
vows action
Frances Correa

A plan to finally replace 
Medicare’s much-ma-
ligned sustainable growth 
rate (SGR) payment for-

mula could be unveiled by this sum-
mer, federal lawmakers said at a com-
mittee hearing. “Here’s the bottom 
line: If we get to December and we’re 
doing an extension, that’s a failure on 
our part,” Rep. Michael Burgess (R–
Tex) said at the hearing. “We need a 
permanent solution that’s predictable, 
updatable, and reasonable for this 
year—and nothing else will do.”

“Whatever virtues the SGR had 
when it was created 14 years ago…, 
it’s clear that they have vanished,” 
added Rep. Henry A. Waxman (D–
Calif ). He noted that in the past 2 
years, Congress has had to pass leg-
islation six times, blocking fee cuts of 
up to 21% or more.

About 30 medical associations, 
including the American Society of 
Clinical Oncology (ASCO), respond-
ed to the House subcommittee’s re-
quest for suggestions and proposals 
in developing a new system. On May 
5, 2011, House subcommittee mem-
bers met with a five-person panel of 
experts from medical associations and 
health policy organizations to con-
sider alternatives to the current SGR 
formula, which some participants la-
beled as anything but sustainable.

One size won’t fit all
Although the details of ASCO’s 

plan and others vary, they also show 
a consensus on several fronts: repeal-
ing the SGR, moving away from the 
traditional fee-for-services payment 
model, and providing a 4- to 5-year 
transition period during which pro-

viders can experiment with a variety 
of payment systems.

In a letter accompanying the 
ASCO recommendations, the presi-
dent, Dr. George Sledge, and CEO, 
Dr. Allen Lichter, stressed that SGR 
reforms in general should be linked to 
existing “robust” systems that promote 
evidence-based medicine. For oncol-
ogy in particular, that effort should le-
verage the Quality Oncology Practice 
Initiative (QOPI), a comprehensive, 
field-tested program that more than 
one-quarter of outpatient oncology 
practices in the United States already 
participate in. More than 80% of on-
cology care is provided in that setting.

“The current SGR system has cre-
ated an uncertain and unstable envi-
ronment—a situation that threatens 
the viability of practices and access to 
care for thousands of cancer patients,” 
they concluded.

In its recommendations, ASCO 
asserted that evidence-based medi-
cine is “both warranted and neces-
sary” because:
n	 Medicare beneficiaries account for 
more than half of all new cancer diag-
noses in the United States, and treat-
ment and prevention of the disease 
comprise almost 10% of costs under 
fee-for-service Medicare;
n	 The care is complex, treatment can 
span many specialties, and treatment 
strategies change rapidly to keep pace 
with scientific advances; and
n	 These complexities would not be 
adequately addressed if a multispe-
cialty system (such as the Physician 
Quality Reporting System) were to 
be applied in the oncology setting.

The recommendations also de-
tailed why the QOPI should be in-

corporated as the primary quality 
measurement program: 25%−30% 
of a range of practices—urban, ru-
ral, community, and academic—par-
ticipate in it; it is free; some private 
insurers have adopted incentives for 
participation in the program; the 
performance measures are field-test-
ed and up-to-date; and participation 
promotes high-quality, high-value 
care and can help identify and address 
discrepancies in oncology care.

Moreover, QOPI “protects the 
best interests of patients, reduces ex-
posure to unnecessary treatments and 
tests, minimizes the use of subopti-
mal treatment options, promotes the 
coordination of care, and protects the 
Medicare program from costs associ-
ated with poor-quality care,” ASCO 
asserted in the recommendation.

Members of the expert panel also 
stressed the importance of avoid-
ing a “one-size-fits-all” solution. “We 
should [be mindful] that what will 
work in one part of the country will 
not work in another part of the coun-
try, and that’s why we have contin-
ued to talk about a variety of options,” 
said Dr. Cecil Wilson, president of 
the American Medical Association 
(AMA). “There is a temptation to feel 
that we ought to figure out one rule 
…that solves it all.”

Dr. Wilson pointed to the pro-
visions in the Affordable Care Act 
that allow for a variety of models of 
accountable care organizations, em-
bodying the concept of options in the 
medical system. In that spirit, he said 
that the AMA has formed a physi-
cian leadership group to evaluate the 
effectiveness of alternative payment 
methods.
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Dr. Roland A. Goertz, president 
of the American Academy of Family 
Physicians (AAFP), noted in written 
testimony to the committee that “the 
evidence shows that to achieve the 
savings Congress is looking for, and 
to improve the quality of health care 
delivered to millions of patients in the 
country, reform must include invest-
ment in primary care.”

To strengthen primary care’s role 
in Medicare, the AAFP backs pay-
ment reforms that would boost pri-
mary care reimbursement and support 
the concept of the patient-centered 
medical home (PCMH). The AAFP’s 
proposal would create a blended re-
imbursement system for primary care 
delivered within a PCMH: fee-for-
service payments and pay for perfor-
mance, plus care management fees for 
PCMH-related activities that do not 
involve direct patient care.

To prepare for that new payment 
system, the AAFP has proposed a 
5-year transition period with man-
dated pay increases for primary care 
physicians, an increase in the Prima-
ry Care Incentive Care payment from 
10% to 20%, and a rule that Medicaid 
payments to primary care physicians 
will always be at least equal to Medi-
care payments.

Dr. David Hoyt, executive direc-
tor of the American College of Sur-
geons, said the College is analyzing 
the use of bundled payments for sur-
gery. Dr. M. Todd Williamson, of the 

Coalition of State Medical and Na-
tional Specialty Societies, introduced 
the option of private contracting, in 
which patients would be free to ap-
ply their benefits to a doctor of their 
choice, who would be free to opt out 
on a per-patient basis.

“Private contracting is a key princi-
ple of American freedom and liberty,” 
Dr. Williamson said. “[It] will help 
the federal government achieve fiscal 
stability while fulfilling its promise to 
Medicare beneficiaries.”

Harold Miller, executive director 
of the Center for Healthcare Qual-
ity and Payment Reform, suggest-
ed an episode-of-care payment plan 
through which hospitals and physi-
cians jointly charge one price for all 
services included in a hospitaliza-
tion. The model would also include a 
warranty stating that any infections 
or complications would be treated at 
no additional cost. Also, a physician 
practice would receive one payment 
for all patient needs associated with 
chronic diseases or other conditions.

Rep. Burgess, who is also a phy-
sician, said organizations should fo-
cus on ways to address patients with 
chronic conditions, adding that 80% 
of Medicare funding is spent by 20% 
of beneficiaries with chronic illnesses.

Is the IPAB the new SGR?
Rep. Fred Upton (R–Mich) raised 

concerns about the Independent Pay-
ment Advisory Board (IPAB), cre-

ated by the Affordable Care Act. The 
Board sets expenditure targets on 
which it bases spending cuts. In 2018, 
targets will be based on the gross do-
mestic product. “Sounds a lot like the 
SGR, which we’re trying to get rid 
of,” Mr. Upton said. “Since hospitals 
are exempt from IPAB cuts through 
the rest of the decade, it seems that 
the IPAB has the potential to under-
mine any serious efforts at physician 
payment reform.”

Some panelists agreed. “It’s not 
impossible that [the IPAB] could 
serve a function,” Dr. Wilson said, 
“but as presently constituted, we see it 
[as] basically another target for physi-
cians to meet, potential double jeop-
ardy, with an SGR as well as the pro-
nouncements from this body.”

The panelists also asserted their 
belief that whatever plan chosen 
should be physician led, with finan-
cial support of the government. “It 
would be very helpful if physicians 
could get better financial support 
in their own payment system to en-
able them to lead all of those efforts,” 
said Dr. Mark B. McClellan, director 
of the Engelberg Center for Health 
Care Reform and former administra-
tor of the Centers for Medicare and 
Medicaid Services. “Right now, with 
fee-for-service staying the way it is, 
they’re staying behind.” Dr. McClel-
lan added that physicians can be the 
best sources for innovative and cost-
saving mechanisms.
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