
By Paul Goldberg
Carboplatin has been a mainstay of oncology for over two decades. An 

uninitiated observer might think that’s long enough for oncologists to figure 
out how to dose it.

The most popular approach to dosing this toxic drug seems simple 
enough: measure the patient’s serum creatinine, plug the value into a formula 
to calculate creatinine clearance by the body, then plug that number into 
another formula. And there is the dose.

The problem is, this approach doesn’t seem to work anymore and may 
have been wrong to start with, NCI officials and clinical pharmacologists 
say. It will take new studies and at least a couple of years to figure out how 

The Cancer Letter asked oncologist and clinical pharmacologist Mark 
Ratain, the Leon O. Jacobson Professor of Medicine; associate director for 
clinical sciences, Cancer Research Center at the University of Chicago, and 
a member of the Investigational Drug Steering Committee of CTEP, to discuss 
the lessons learned from the carboplatin dosing dilemma. The interview was 
conducted by editor Paul Goldberg. 

TCL: What does this say about the state of oncology?
MR: I think there has been a lot of emphasis on precision in oncology 

dosing and much less concern for accuracy in oncology dosing, and I have 
been very critical of the [body surface area]-based paradigm for years, if not 
decades. For carboplatin, there is pretty good evidence that if you actually 
measure the GFR properly, you can predict carboplatin clearance. But there 
is very little evidence that if you use one of the many formulas that have been 
promulgated to estimate renal function, primarily in patients with abnormal 
renal function, that you would get accurate carboplatin dosing.

You do get precise dosing, but not necessarily accurate dosing. That’s 
an important distinction.

TCL: What does this mean in terms of clinical trials that are ongoing 
or patient care right now?

MR: In the absence of any protocol amendments or changes to drug 
labels, or changes to treatment guidelines, the average dose of carboplatin 
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to properly dose the drug widely used in treating lung 
cancer, gynecological cancers and head-and-neck 
cancer.

“We are going to learn something new about 
something old,” said S. Percy Ivy, associate chief 
and senior investigator at the NCI Cancer Therapy 
Evaluation Program’s Investigational Drug Branch.

On Oct. 1, CTEP sent out an “action letter” 
instructing principal investigators of 98 ongoing 
NCI-sponsored clinical trials to amend the protocols 
by topping off the drug’s dose. Industry-sponsored 
trials that use the agent—175 of them, according to a 
government-run database—may also be affected by the 
change in dosing. 

What goes on in the community is anyone’s guess. 
The FDA adverse events monitoring system is calibrated 
to detect seismic shifts, and increases in side effects like 
thrombocytopenia and even scattered deaths of cancer 
patients receiving this old drug aren’t likely to be flagged 
as out of the ordinary, agency officials said. 

Trouble with carboplatin started two years ago, 
when lab tests that had been used to figure out the 
dose—the serum creatinine assay—were standardized. 
Reference-based standardized measurement of serum 
creatinine was spearheaded by nephrologists and was 
intended to make it easier to detect chronic kidney 
disease at an earlier stage.

Until then, doctors relied on at least seven 
versions of the test, which had significant variability 
and statistical noise.

 The new standard test, called Isotope Dilution 
Mass Spectrometry, is being phased in worldwide, and 
reagents used in old tests will disappear from the U.S. 
market at the end of this year. IDMS cuts the statistical 
noise, but it also produces lower measurements of serum 
creatinine. 

Once these measurements are plugged into the 
formulas to determine the dose of carboplatin, some 
patients end up with three times the old dose.

NCI officials say higher toxicity has been observed 
in at least one study, and additional studies are needed. 
“Since the [standardized] serum creatinine measurement 
method has been in use, an increase in the incidence of 
expected carboplatin-related adverse events for some 
NCI-sponsored studies has been reported,” the NCI 
Cancer Therapy Evaluation Program said last week 
in letter to investigators performing trials that use 
carboplatin.

In an interview, Ivy acknowledged that these 
signals aren’t strong. “We have only anecdotal data,” Ivy 
said. “It’s a small phase I study that had a lead-in with 
carbo-taxol, and they couldn’t give the standard doses, 
so there are three or four patients. We have requested 
additional information from a number of sources and 
groups, and we are waiting for this information. We are 
in the somewhat odd position of having very little data 
to directly inform the decision we made.”

Incompatibility of tests cannot be solved by means 
of a simple coefficient and a conversion chart. “There 
is no correlation between older methods for serum 
creatinine determination and the [new] method,” CTEP 
said in its letter to investigators. 

At least for now, NCI trials will impose a maximum 
dose of carboplatin to prevent overdosing. The letter, 
dated Oct. 1 and stamped “confidential,” is posted at 
http://cancerletter.com/categories/documents.  

A Shift to Cisplatin?
While NCI has taken the lead in dealing with this 

problem, FDA has been at the table and is considering 
its response. The problem for FDA is interesting because 
the most commonly used method for dosing the drug 
isn’t on the label. The changes in dosing occurred over 
the years without any sponsor formally informing 
FDA.

Carboplatin was developed by Bristol-Myers 
Squibb and approved in 1989. It went generic in 2004 
and is available from multiple manufacturers. Now, there 
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is no pharmaceutical company that would be willing to 
pay for getting the answers. 

“I think the primary responsibility is at the FDA. 
It’s their label,” said Mark Ratain, the Leon O. Jacobson 
Professor of Medicine at the University of Chicago, 
and a member of the Investigational Drug Steering 
Committee of CTEP. “And the original manufacturer, 
BMS, doesn’t continue to sell the drug. So you have a 
bunch of generic companies selling the drug. The FDA 
has to speak as to what the typical prescriber should do, 
because otherwise everybody is going to be guessing in 
the absence of data.”

A Q&A with Ratain appears on page 1.
FDA officials say they are studying the problem. 

Standardization of tests “could result in an overestimation 
of the renal function in some patients,” agency officials 
said in a statement. “Based on this estimation, 
carboplatin dosing could be higher than desired if the 
total dose is estimated using the Calvert formula and 
may compromise the safe use of carboplatin in some 
patients with normal renal function.”

The agency’s detailed response to questions from 
The Cancer Letter appears on p. ZX. 

“Fortunately, the cancer cooperative groups are 
well positioned to respond to this new information,” 
said Monica Bertagnolli, a professor of surgery at Dana-
Farber/Harvard Cancer Center and chair of Cancer and 
Leukemia Group B. “For example, CALGB currently 
has four active studies using carboplatin: three for 
lung cancer and one for breast cancer. These trials will 
yield clinical outcome data both before and after this 
important clarification, and can therefore be used to 
explore the clinical impact of the change.”

Fadlo Khuri, professor and the Roberto Goizueta 
Chair of Hematology and Medical Oncology and deputy 
director of the Winship Cancer Institute of Emory 
University, said the problems with dosing of carboplatin 
could cause a shift to a related drug, cisplatin.

“The evidence now suggests we no longer have 
a reliable way to calculate the dose of carboplatin, and 
brings into question just how accurate the older methods 
really ever were,” said Khuri, a lung cancer expert.

“Carboplatin is essentially a substitute for 
cisplatin, a drug with a different side effect profile,” 
Khuri said in an email. “It is clear that carboplatin came 
of age in an era when we didn’t have highly effective 
therapies for the nausea that cisplatin produces, and 
in an era when it was much more convenient to give 
carboplatin than cisplatin, and to some extent the latter 
remains the case.

“Here is the problem: cisplatin is at least as 

effective as carboplatin, and in some diseases (head-
and-neck cancer, testicular cancer and bladder cancer), 
cisplatin appears clearly superior. If you know how to 
give one drug (cisplatin) well, and are now less certain 
how to give the other one (carboplatin), one would have 
to think that, where possible, cisplatin should again be 
considered the standard of care, except in cases where 
patients are significantly more likely to tolerate the 
carboplatin due to baseline presence of neuropathy, 
nephropathy or hearing loss. Otherwise, we should go 
back to testing the carboplatin in clinical trials.”

Evolution of the Dose
The developers of carboplatin originally intended 

it to be dosed based on the patient’s body surface. 
However, even in phase I studies, it was clear that the 
patients’ platelet counts varied substantially when the 
drug was administered based on body surface.

At the same dose, some patients developed life-
threatening thrombocytopenia while others maintained 
normal counts of platelets.

Early in the process, researchers found that 
thrombocytopenia was correlated with systemic 
exposure that could be estimated as area under the 
concentration by time curve. Since most of the drug was 
excreted with urine, researchers decided to base dosing 
on glomerular filtration.

This permitted tailoring doses for individual 
patients. This approach was based on two formulas, 
which emerged in the mid-1980s before carboplatin’s 
approval in the U.S. One became known as the Egorin 
formula, named after Merrill Egorin, then of the 
University of Maryland, and the other became known 
as the Calvert formula, named after Hilary Calvert, then 
of Newcastle University. 

Of the two formulas, the Calvert formula became 
more widely adopted, and it’s mentioned on the FDA 
label. The formula is:

Dose (mg) = Target AUC X (GFR [ml/min] +25 
[ml/min]).

The formula was widely adopted in the mid-1990s. 
However, the calculation of dose in standard practice 
in the U.S. differed from the technique Calvert used to 
derive the formula.

The British investigators actually measured the 
patient’s glomerular filtration rate, a cumbersome and 
expensive process. Also, Calvert used a specific isotope, 
chromium-51-edathamil, which isn’t available in the 
U.S. 

In day-to-day practice, doctors didn’t believe that 
measuring GFR was practical and adopted a surrogate 
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measure: administering a serum creatinine test, then 
plugging the result into a formula to calculate GFR. 

Nobody knows whether this approach was 
accurate, but it was used widely. 

This meant that the dose of carboplatin could be 
influenced by two factors: 

• First, there was the variability in tests. There were 
at least seven such tests, and they were never compared 
to each other and likely changed over time.

• Second, the methods for calculation of GFR 
vary, producing different results. The two formulas most 
commonly used in the U.S. are the Jelliffe formula used 
by the Gynecologic Oncology Group, a cooperative 
group, and the Cockcroft-Gault formula used more 
frequently in lung cancer studies. 

“Those formulas have been around forever, they 
were developed in the 1970s and they’ve sort of stuck,” 
said Calvert, who is now at the University College 
London. “They are not very good.”

The Cockroft-Gault, for example, was derived at 
a VA hospital. “It means it was almost entirely done on 
men,” Calvert said. “There were hardly any women in 
the cohort. They sort of put in an arbitrary adjustment 
for women that they have no data to support anyway.” 

Calvert said the approach appeared to work—and 
may have indeed worked—because it was better than 
the old dosing method. “Using any sort of adjustment 
for renal function is much better than milligrams per 
square meter,” he said. 

Dosing Method Stops Working
Two years ago, the National Institute of Standards 

and Technology, working with the National Institute of 
Diabetes and Digestive and Kidney Disease, came up 
with a standardized creatinine test. At the end of this 
year, the reagents for all other tests will come off the 
market.

As use of the test started to grow, oncologists 
became aware of the fact that it produced lower creatinine 
scores than previously available tests. Grappling with 
the problem, GOG recommended that the discrepancy 
be fixed by applying a 12 percent reduction in creatinine 
values across the board.

“GOG developed a correction formula, and they 
did it with 100 percent good intentions,” CTEP’s Ivy said 
to The Cancer Letter. “I think they were hampered by the 
fact that they had only limited information on the myriad 
of ways in which serum creatinine was measured.”

Also, the discrepancy wasn’t the same across the 
board and therefore couldn’t be corrected with a uniform 
12 percent adjustment. 

“I think the changes will affect a subset of patients 
who have what appear to be low serum creatinines or 
low normal serum creatinines,” Ivy said. These patients 
appear to be at highest risk of getting a dose that would 
be three times higher than previously measured doses. 

This is counterintuitive. “It’s a different question 
than the one we usually deal with,” Ivy said. “The 
majority of time we are dealing with patients who have 
compromised renal function.”

Recently, NCI consulted a task force of 
Investigational Drug Steering Committee on dealing 
with the dosing issue. The meeting included outside 
experts as well as officials from FDA and NIDDK. 
“After the discussions within that group, we felt that 
the most straightforward way was either to cap the dose 
or set the lowest serum creatinine number to be used in 
calculation of GFR,” Ivy said. 

The CTEP action letter instructs clinical trialists to 
amend protocols to do one or the other. This will protect 
patients in the short term. In the long term, NCI would 
address the question through prospective trials.  

“We will probably ask for studies to look at 
different aspects of this so that we can look at the actual 
measured GFR and compare it to these estimation 
formulas,” Ivy said. Such studies haven’t been done.

“This would allow us to determine the best 
formula to be used in oncology for estimating GFR and 
to standardize that against a measured GFR,” Ivy said. 

So far, validation studies of the GFR calculation 
methods have been conducted in nephrology, using an 
equation that was developed from the Modification 
of Diet in Renal Disease study. NIDDK isn’t ready to 
mandate the use of this formula.

“Obviously,  we wil l  be doing a lot  of 
pharmacokinetics analyses, and we will be stratifying 
and looking at cohort groups based on the issues that 
we think alter or change your GFR,” Ivy said. “These 
are: age, race, and gender.”

Gynecologic oncologist Franco Muggia, one of the 
authors of the GOG approach to adjust previously used 
test values, agrees with the NCI approach.

“That actually supports the wisdom of our 
change in GOG protocols, but they did not like our 
‘readjustment’ to non-IDMS—it is not scientific, and 
the non-IDMS represent a conglomerate of different 
assays,” Muggia, the Anne Murnick Cogan and 
David H. Cogan Professor of Oncology at NYU 
Medical Center, said in an email. “I actually agree 
that we should simplify and not complicate matters, 
and actually come out with fresh, updated guidelines. 
IDMS measurements will be universally used soon. 



The Cancer Letter
Vol. 36 No. 36 • Page 5

Also, the GOG creatinine clearance formula (Jelliffe) is 
the least favorite of the (flawed) formulas for creatinine 
clearances, and it was overdue for a change.” 

Calvert, too, agrees with this approach.
“Since most of the previous methods used 

to overestimate the serum creatinine level, it is 
understandable that the new one will lead to higher 
estimates of the GFR with consequent higher doses of 
carboplatin,” he said.

“The approach being taken in the [CTEP] letter 
is to cap the carboplatin dose in order to reduce the 
possibility of accidental overdosage. The best long-term 
solution would be to work out a new formula based on 
the new creatinine assay, because this would also help to 
achieve the objective of avoiding subtherapeutic dosing 
in patients with high renal function.”

toxicity being observed currently with carboplatin-
based regimens than there was in the past. Whether an 
individual physician is aware of that, I don’t know.

TCL: Could this cause deaths?
MR: Of course. 
TCL: We wouldn’t know, would we?
MR: No, we wouldn’t know. If you had a death, 

would we be able to attribute it to this change in assay? 
No. You are going to increase the possibility of an 
adverse outcome without an anticipated increase in the 
probability of a benefit, at least as based on our current 
understanding of carboplatin dose-response.

TCL: Would you want to go back to the old 
assay?

MR: I wouldn’t want to go back to the old assay, 
because the old assay wasn’t standardized. I think that 
one could say that one should carefully measure GFR. 
That would be one approach. The second approach, 
which is probably also reasonable, would be to use one 
of the newer equations, such as the MDRD equation, that 
has been developed with the new creatinine standard. 
It’s not all that well validated in patients with normal 
renal function, but it’s certainly better than the formulas 
commonly used for carboplatin dosing.

TCL: Do you think we ever actually knew how 
much of this drug to give?  

MR: It was not done prospectively in an ideal way. 
[Hilary] Calvert clearly showed that when you carefully 
measure GFR using state of the art technique you can 
correlate GFR with carboplatin clearance. [Duncan] 
Jodrell and colleagues, including Merrill Egorin 
and investigators from Bristol-Myers Squibb, did a 
retrospective study in about 1,000 patients, and all those 
patients had their GFR measured either by chromium-
labeled EDTA or measured 24-hour creatinine clearance. 
They all had GFR measured. This basically showed that 
you would get more predictable toxicity if you dose by 
AUC and that likelihood of response doesn’t increase 
at higher AUC [JCO, vol. 10, No. 4, 1992.] That would 
suggest that at least for patients with a measured GFR, 
it was a very appropriate approach. But that was then 
extrapolated to patients with estimated GFRs, which 
has never, to my knowledge, been validated in any 
prospective way.

TCL: So we don’t know. That’s the answer, 
right?

MR: Right.
TCL: We don’t know whether this drug was 

ever given properly?
MR: Certainly, it has been given properly to 

some patients. What I would say is, the way we have 

that is administered today is significantly greater than 
the average dose of carboplatin that was administered 
a decade ago. This new creatinine assay has been 
gradually implemented over the last couple of years 
and is expected to be fully implemented by the end of 
this year. 

TCL: And at that point the problems would 
occur?

MR: I believe the problems are already occurring 
as many institutions have already gone to the new 
creatinine assay. It’s my sense that creatinine levels are 
generally running lower than they were in the past.

TCL: How would we see that this is happening? 
Or would we see it?

MR: I would think that the clinical chemists 
organizations would have a pretty good idea as to what’s 
going on nationally from the standpoint of the assay. 
As far as what’s happening to the patients, it certainly 
would be possible to do an assessment of average actual 
carboplatin dose administered today vs. last year vs. the 
preceding year. 

TCL: But you wouldn’t see a spike in toxicity, 
because doctors wouldn’t go to the adverse events 
reporting systems, would they?

MR: No. Oncologists, or course, expect 
myelosuppression, and you always have some patients 
at the outer end of what you expect, and those patients 
would get dose-reduced, presumably, in subsequent 
cycles. I would certainly anticipate that there is more 

Interview:
Pay Attention To Clinical
Pharmacology, Ratain Says 
(Continued from page 1)
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been giving the drug—dosing of carboplatin based on 
Cockcroft Gault and Jelliffe formula—is probably not 
valid, just because of the lack of precision and lack of 
accuracy, despite the focus on precision. 

TCL: What’s the impact of this on the academic 
medical record and on ongoing clinical trials? 

MR: I don’t know what the impact is going to be 
on ongoing clinical trials, other than the fact that clearly 
all ongoing academic clinical trials—at least CTEP-
sponsored trials—are going to be amended. I think the 
bigger potential impact is on IND clinical trials in which 
carboplatin is part of the backbone of treatment, and an 
investigational drug is added to one arm. 

It’s hard to know how the FDA will handle 
this circumstance in that patients will be receiving 
carboplatin in a way that they would have to recognize 
is flawed. It’s hard to say what impact that will have 
on regulatory decisions and, for that matter, special 
protocol assessments.

TCL:  So how does this get fixed?  
MR:  I think the primary responsibility is at the 

FDA. It’s their label. And the original manufacturer, 
BMS, doesn’t continue to sell the drug. So you have a 
bunch of generic companies selling the drug. The FDA 
has to speak as to what the typical prescriber should do, 
because otherwise everybody is going to be guessing in 
the absence of data. 

Obviously, another thing we need to do as a 
community of academic oncologists is to study this 
with current methods, current tools, to understand (a) 
what’s the best way to give carboplatin, but (b) what is 
the most feasible way to give carboplatin. So the best 
way might be to directly measure the GFR. The reasons 
the formulas have been used is that they are a lot more 
feasible. It may be that there is a feasible formula-based 
approach that works almost as well as measured GFR. 
One highly plausible candidate for that is the MDRD 
formula. 

TCL: GOG tried to fix the problem by 
discounting everything by 12 percent. Is this a wild 
guess? Is there a correlation between the new assay 
and the old assay?

MR: My understanding is that there is no way to 
translate old creatinines into new creatinines. Therefore 
that would only be regarded as a guesstimate.

TCL: It should have worked had this not been 
random. 

MR: The assay wasn’t standardized in the past. 
The same patient having blood drawn twice at the same 
time and sent to two different labs might have had two 
different computed carboplatin doses. It wasn’t right 

before. In hindsight, we should have recognized that 
this was a problem previously. I guess people were 
content. Maybe this was a case of if it’s not broken, 
don’t fix it. However, the assay change showed that it 
is now broken. 

TCL: So what’s the take-home message from 
all this?  

MR: One, be careful as to how you extrapolate. 
Two, pay attention to clinical pharmacology. Three, 
it’s not the precision that matters, it’s the accuracy. We 
should spend more time thinking about accuracy of drug 
dosing and a lot less time thinking about computing the 
dose to many significant digits, regardless of whether 
it’s right or wrong. 

 
FDA: If Dose Based On Actual
GFR, Instructions Are Accurate

The Cancer Letter asked FDA officials to comment 
on the controversy. The questions were submitted by 
email and an agency spokesman said the responses 
were written by oncology and clinical pharmacology 
staff members.

TCL: Does FDA plan to change the dosing 
section of the carboplatin label? Information on the 
label seems dated. 

FDA: The current carboplatin label recommends 
actual measurements of glomerular filtration rate (GFR; 
renal function) if the carboplatin dose for the patient is 
selected using the Calvert formula. If physicians base 
carboplatin doses on actual GFR measurements, the 
dosing instructions in the package insert for carboplatin 
are safe.

A common clinical practice is to estimate renal 
function based on serum creatinine, instead of actual 
GFR measurement. In this case, serum creatinine 
measured by the IDMS-method might lead to a higher 
than desired dose of carboplatin for some patients with 
normal renal function. If GFR is not measured, the 
FDA recommends that physicians consider capping the 
carboplatin dose for patients with normal renal function. 
This can be achieved by using the Calvert Formula to 
calculate carboplatin dose and capping the GFR based 
on an estimated serum creatinine of 125 mL/min.

 The FDA will work with NCI/CTEP to obtain 
clinical trial data to further assess this safety concern.

 TCL: Does this information—the new 
developments related to introduction of the IDMS 
assay—warrant a safety warning?

FDA: FDA is considering communications to 
update oncology and other health care professionals 
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with this information.
TCL: Is there concern about impact on ongoing 

and future trials that include this drug? 
FDA: As a part of the FDA communications being 

considered FDA will make recommendations about 
carboplatin. 

TCL: Is there concern about interpretation of 
past literature? 

 FDA: No. This issue might affect the dose 
selected to be administered to some patients. However, 
the clinical safety and efficacy outcomes, as well as 
the pharmacokinetic data reported in the literature are 
unlikely to be affected by this current observation.

TCL: How is the issue being resolved? What’s 
the agency’s role in this controversy?

FDA: As described above, the agency is considering 
communications to health care professionals in oncology 
with the information needed to safely dose carboplatin. In 
addition, the agency is working with the NCI/CTEP 
to assess the impact of the IDMS methodology on 
carboplatin dosing and patient safety.

TCL: Any other thoughts? 
FDA: Further evaluations will be needed to 

determine where the problem lies with respect to serum 
creatinine measurements with the IDMS and older 
methods. However, the IDMS method provides accurate 
estimation for serum creatinine above 1 mg/dL, and can 
be used to reliably estimate GFR in patients with renal 
dysfunction. Therefore, the current problem with IDMS 
is restricted to assessing GFR in patients with healthy 
kidney function. This problem is unique to carboplatin, 
because it is the only drug that is dosed based on GFR, 
even in patients with healthy kidneys.  

At this time, we have no reports of any safety issues 
with other oncologic drugs where dose adjustments may 
be made for patients with impaired renal function. The 
IDMS method, in comparison to older methods, appears 
to accurately estimate creatinine clearance in patients 
with mild, moderate or severe renal impairment. In these 
patients, doses may be reduced compared to patients with 
normal, healthy renal function, in whom the drug was 
shown to be safe and effective at the labeled dose.

Nobel In Chemistry Awarded
For Linking Carbon Atoms

The 2010 Nobel Prize in chemistry has been 
awarded to NIH grantee Ei-ichi Negishi, of Purdue 
University. Negishi shares the award with Richard 
Heck, of the University of Delaware,  and Akira Suzuki, 
of Hokkaido University, Sapporo, Japan. The three 
researchers are honored for developing complementary 

methods to find more efficient ways of linking carbon 
atoms together to build complex molecules.

“The methodology developed by these stellar 
scientists has broad implications for the medical, 
electronic, and agricultural fields,” said NIH Director 
Francis Collins. “It has already allowed chemists to 
synthesize compounds to fight the herpes virus, HIV, 
and colon cancer.”

Negishi has received more than $6.5 million 
in support from NIH’s National Institute of General 
Medical Sciences since 1979.

Discoveror Of VEGF Named
Winner Of 2010 Lasker Award 

The Albert and Mary Lasker Foundation announced 
the winners of the 2010 Lasker Awards:

Napoleone Ferrara, of Genentech, will receive 
the 2010 Lasker~DeBakey Clinical Medical Research 
Award for his discovery of Vascular Endothelial 
Growth Factor (VEGF), a key participant in blood-
vessel formation, and development of ranibizumab 
(Lucentis), approved by FDA in 2006 for the treatment 
of wet age-related macular degeneration. This provided 
a therapy that can, for the first time, improve sight for 
people with this illness, many of whom were previously 
destined for blindness. Two years prior to the approval 
of ranibizumab, the parent compound, Avastin, was 
approved for metastatic colon cancer, which also has 
been used off-label for wet AMD. 

Douglas Coleman of the Jackson Laboratory 
and Jeffrey Friedman of Rockefeller University, will 
receive the 2010 Albert Lasker Basic Medical Research 
Award for their discovery of leptin, a hormone that 
regulates appetite and body weight. Coleman established 
that an appetite-suppressing substance circulates in the 
bloodstream and signals a second molecule to curb 
hunger. Friedman isolated the gene that encodes the 
appetite suppressant and showed that fat cells release 
it. Their studies and subsequent findings demonstrated 
that this chemical, leptin, plays the central role in a 
self-regulating circuit: As fat accumulates, it exudes 
leptin, which binds to a receptor in the brain that quells 
the desire to eat. Coleman and Friedman have launched 
new understandings of obesity and disorders that result 
from perturbed leptin activity. They have overturned 
conventional notions with the insight that many 
overweight people suffer not from lack of willpower, 
but from metabolic disruptions. 

David Weatherall of Oxford University will 
receive the The 2010 Lasker-Koshland Award for 
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Special Achievement in Medical Science for melding 
astute bedside observations with rigorous experiments 
to generate countless insights about inherited blood 
disorders, especially thalassemia. In the last half 
century, Weatherall has deployed diverse investigational 
approaches that have catalyzed advances in the 
understanding of the biochemical, genetic, and clinical 
aspects of thalassemia and has delivered fruits of this 
wisdom to patients worldwide. Weatherall made global 
health a priority before doing so was fashionable, and he 
has inspired scores of young physicians and researchers 
to apply the power of molecular medicine.

Obituary:
Ben Horowitz, 96, Transformed
City of Hope In 32 Years As CEO

Ben Horowitz, the visionary chief executive officer 
behind City of Hope’s growth from a local tuberculosis 
center to an internationally recognized cancer research 
and treatment institute, died at his home in Los Angeles 
on Oct. 2. He was 96.

Horowitz joined the organization in 1945, became 
its chief executive officer in 1953, and led the institution 
through its most dramatic period of growth over the next 
32 years. During that time, the organization expanded 
from a few buildings focused on tuberculosis to a 
100-acre “pilot” medical research center known for 
its compassionate care of patients and leading-edge 
research in cancer and other life-threatening diseases.

“Ben Horowitz was instrumental in City of Hope 
developing into the leading biomedical research, 
treatment and education institution it is today,” said 
Michael Friedman, City of Hope president and CEO.  
“He had the foresight to build a strong foundation for 
health-care professionals to tackle the treatment of 
current diseases, and also prepare for the challenges of 
the future through research and education.”

Horowitz’s advocacy for basic research at City of 
Hope not only transformed the organization, but helped 
revolutionize the way diseases are treated today. “Ben’s 
foresight and support were so crucial that he could be 
listed as a co-author of all papers and scientific findings 
to come from City of Hope,” said Eugene Roberts, 
distinguished scientist emeritus and City of Hope’s first 
research director.

Some of the scientific breakthroughs that occurred 
under Horowitz’s tenure included the discovery of 
synthetic insulin by City of Hope scientists Arthur 
Riggs and Keiichi Itakura, which transformed how 
diabetes is treated, and the discovery of humanized 

monoclonal antibodies, which formed the basis for the 
drugs Herceptin, Rituxan and Avastin.

“Ben Horowitz didn’t have a science background, 
but he understood the promise and potential in basic 
research and how it could contribute to medical 
advances,” said Riggs, director emeritus, Beckman 
Research Institute of City of Hope. “He created an 
environment where scientific research and medical 
practice could work together to develop new treatments. 
His advocacy and support of research enabled City of 
Hope to impact many more lives through research than 
they could by only providing care.”

Horowitz grew up in Brooklyn, earned a B.A. at 
Brooklyn College and a law degree at St. Lawrence 
University. As a young New York City attorney during 
the Depression, the economic and social problems of 
the underprivileged became his calling. He dedicated 
nearly half of his legal work to pro bono efforts, fighting 
for causes such as unemployment insurance, retirement 
pensions and health and welfare benefits.

His ideological belief that “health is a human 
right” drew him to City of Hope, an institution which 
at the time, and throughout his tenure was uniquely 
committed to providing free care and treatment to all its 
patients. This social contract—to provide compassionate 
and quality care to those in need—was expressed in his 
Torchbearers Creed, which continues to be a central 
tenet of the institution. It states that, “to be our brother’s 
keeper means more than the social obligation of rescuing 
those plunged from the bright sunshine of health into the 
despairing darkness of disease. It involves a framework 
of social justice, emphasizing our larger responsibility 
and man’s humanity to man.”

His years at City of Hope were characterized by 
innovation and expansion. He organized a unique network 
of volunteer groups throughout the U.S., including 450 
auxiliaries and industry groups nationwide. He created 
the Institute for Advanced Learning, drawing some of 
the most important scientists from around the globe to 
join City of Hope, including Nobel prize winners like 
Hermann Muller. He oversaw the establishment of City 
of Hope’s bone marrow transplantation program, making 
City of Hope one of the first of six medical centers in 
the nation to perform this procedure, and Beckman 
Research Institute. During his time at City of Hope, the 
hospital was designated a comprehensive cancer center 
by the NCI.

 After his retirement, he continued to serve on the 
board of directors and as honorary chair.  He is survived 
by his wife Beverly, son Zach Horowitz, daughter Jody 
Horowitz Marsh, and three grandchildren.
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The American Cancer Society invites applications
for the position of Editor-in-Chief of Cancer.

FOR MORE INFORMATION GO TO:

http://bit.ly/CancerEICSearch

Cancer Editor Search

DEPUTY DIRECTOR ADVERTISEMENT 
OEOD# 5012 

The Hematology/Oncology Division of the Department of Medicine at the University of California, Irvine 
(UCI) is recruiting a physician scientist for a tenured position at the associate or full professor level who will 
also be the Deputy Director of the Cancer Center. We are seeking an experienced translational scientist with 
an established research program focused on either basic/translational investigations or clinical/translational 
science. This is a senior leadership position with a National Cancer Institute (NCI) designated Comprehensive 
Cancer Center. 

Applicants must hold an MD or equivalent degree, BE/BC in Hematology and/or Medical Oncology, and 
be eligible to obtain an active license to practice medicine in the state of California. 

For more information, contact Krista Hollinger, MPH at kholling@uci.edu.
Application Procedure: Interested candidates must submit cover letter, curriculum vitae, a statement of 

research, a statement of teaching, and contact information for 3-5 references via the University of California’s 
Academic Personnel RECRUIT system at http://recruit.ap.uci.edu.

The University of California, Irvine has an active career partner program and an NSF ADVANCE Program 
for Gender Equity and is an Equal Opportunity Employer committed to excellence through diversity.

Funding Opportunity:
NIH intends to invest approximately $60 million 

over the next five years in the NIH Director’s 
Early Independence Award program to help junior 
investigators leapfrog over traditional post-doctoral 
training and move into independent academic positions 
at U.S. institutions, directly upon completion of their 
graduate research degrees.

NIH has created the EIA Program to provide 
support for outstanding investigators within a year 
of completion of their degree to launch their own 
independent research programs.

NIH expects to issue 10 awards in fall 2011. To 
apply for these awards, exceptional junior investigators 
must identify a host institution. Alternatively, institutions 
may actively recruit exceptional junior scientists to 
apply for these positions. These awards will be very 
selective, and each institution may only submit two 
applications. EIA recipients will receive up to $250,000 
in direct costs per year for up to five years for research 
that complements and enhances an institution’s research 
program.

Deadline for applications is Jan. 21. Further  
information is available at http://commonfund.nih.
gov/earlyindependence.
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