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COVER STORY

As a pioneering oncological R&D 
pharmaceutical company, the Italy-based 
NMS Group has always set benchmarks 
in personalized therapies for oncology. 
With more than 400 employees—most of 

whom are highly specialized scientists dedicated to drug 
research and development—the company is committed to 
improve patient health through discovering, developing 
and delivering life-saving molecules. NMS Group’s three 
main subsidiary companies strive to support its mission 
of conducting innovative drug research and development, 
and of delivering change at a global scale in the oncology 
field. Nerviano Medical Sciences S.r.l (NMS Srl), the 
Group’s drug discovery and development engine, is focused 
on generating and developing First-in-Class/Best-in-
Class (FIC/BIC) therapies. NMS Srl has more than a 
dozen anti-cancer projects in its robust pipeline, with four 
of these projects currently in clinical development. The 
Group’s other two subsidiaries, Accelera and NerPharMa, 
respectively provide preclinical and contract manufacturing 
(CDMO) services for international customers as well as the 
Group’s internal pipeline.

The Power for  
Oncology Innovations

We believe NMS will play an 
increasingly important role in 
Asia, especially Greater China 

and generate growth in new 
geographic markets and product 

segments

By Stacey Smith
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A Legacy Running in Parallel with 
Oncological Breakthroughs

Today a center of excellence for Italian pharmacological and 
biomedical research, the legacy of NMS Group dates back to 1837 
when a visionary Pharmacist Carlo Erba founded the Carlo Erba 
Company. As the company boomed, it merged with another great 
Italian drug-maker, Farmitalia, to form the globally prominent. 

NMS GROUP
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Farmitalia-Carlo Erba (“FICE”). With its headquarters 
based in Nerviano - a town on the outskirts of Milan 
(Italy’s commercial capital), FICE was a pharmaceutical 
and chemical powerhouse embracing a robust research-
focused pharma business which was originally specialized in 
natural product-based antibiotics/anti-infectives and later 
in oncology.  FICE’s heavily research-based approachled 
to the discovery and development of a game-changing 
class of anti-cancer medicines called the anthracyclines, 
including drugs such as daunomycin, doxorubicin, idarubicin 
and epirubicin,that today are still widely used in treating 
multiple cancer types in combination regimens. Another 
important drug developed in this era was the steroid analog 
exemestane, which proved to be an innovative and highly 
effective estrogen antagonist that again, is still in use today for 
treatment of estrogen receptor positive breast cancer. It was 
the anthracyclines in particular, invented and developed by 
the heritage company of the current NMS Group went on to 
become among the most successful class of anti-cancer agents 
discovered to date, and that were the defining element which 
established Nerviano’s tradition of pharmaceutical innovation.

Following several M&As with major global 
pharmaceuticals which were spurred by Nerviano’s continued 
success in oncology drug discovery and development, 
the company became increasingly internationalized and 
exposed to new ideas and higher ambitions. “One of our 
core competencies is the innovative Kinase Platform. Kinase 
inhibitors have proven to be a vastly valuable drug discovery 
resource in the battle against cancer, with dozens of molecules 
going on to become marketed drugs. We were in fact amongst 
the first enterprises to recognize the value of targeting kinases, 
as a family of proteins that represent an extremely important 
type of drug target in oncology,” states Dr. Nanding Zhao, 
CEO of NMS Group. 

In 2012, the NMS kinase inhibitor entrectinib that was 
originated at Nerviano and is highly active against tumors 
with mutated forms of either one of the three kinases called 
ALK, ROS, and TRK, was advanced by the company into 
Phase I clinical study, conducted in two major hospitals in 
Milan, the Istituto Nazionale dei Tumori (INT) and the 
Niguarda Cancer Center. This first-in-human (FIH) study 
generated some of the key data later used to obtain worldwide 
marketing approval of the drug in two different oncology 
indications, lung cancer with mutated forms of ROS kinase, 
and any type of solid tumor with mutated forms of TRK 
kinase. Importantly, with entrectinib NMS provided the 
first clinical evidence that mutated TRK, present at a low 
but significant frequency in several different tumor types, is 
a druggable target for solid tumors – a finding which later 
led to the marketing approval of one of the first precision 
medicine drugs to receive an agnostic indication (approval 
for use against any type of tumor with a given genetic context 
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and independent of tissue origin), i.e. that for use against TRK 
mutated solid tumors.  

In addition, entrectinib, which was designed to efficiently cross 
the blood brain barrier in order to treat ROS-rearranged lung 
cancer patients with CNS metastases, demonstrated a high level of 
efficacy in such patients, a key factor for its approval in this type 
of cancer. The success of the Phase I clinical study of entrectinib 
initiated by NMS led to a collaboration with the biotech Ignyta, 
who continued clinical development of the drug in a global Phase II 
registration trial, prior to being acquired by Roche. Receiving several 
regulatory authority approvals between 2019 and 2020 in various 
major geographic regions, entrectinib is now marketed worldwide 
by Roche and its subsidiaries Genentech and Chugai. In September 
2021 the icing on the cake arrived for NMS, with entrectinibs’s 
approval for marketing and reimbursement received in its homeland 
from AIFA, the Italian Medicines Agency.

NMS has in parallel kept up its successful track record through 
further deals,including out-licensing of enabling IP rights for 
encorafenib (LGX-818, originally to Novartis and now marketed 
by Pfizer and partners), which was approved for the indications of 
B-Raf mutated melanoma (in combination with the MEK inhibitor 
binimetinib) and colorectal cancer (in combination with the EGFR 
targeting mAbcetuximab); the Cdk and multi-kinase inhibitor 
milciclib to Tiziana Life Sciences, and onvansertib, an orally 
available PLK1 kinase specific inhibitor to Trovagene (now Cardiff 
Oncology). “NMS Group stays ahead of the competition with its 
innovation based on its core competences, differentiation in science, 
a global vision, product-oriented operation, proprietary technology 
platforms and experience-driven efficiency and effectiveness,” 
concludes Dr. Zhao.  

Taking Oncology Forward through the 
Kinase Platform, a Driver for NMS Srl’s 
pipeline and External Collaborations

Nerviano Medical Sciences S.r.l (NMS Srl), the R&D engine of 
NMS Group, is focused on discovery and clinical development 
of small molecule NCEs for oncology. The company takes 
innovative approaches on novel mechanisms of action and drug 
targets to bring first- and best-in-class personalized medicines 
to cancer patients. While further enhancing its key strength 
in industrially renowned kinase inhibitor drug discovery 
platform, NMS Srl also pursues expansion into non-oncology 
areas through internal R&D and partnership. “NMS Srl has a 
longstanding experience in R&D and a proven track record to 
carry out innovative research and to bring molecules into clinical 
development up to registration. Since a new management team 
was established in 2018, NMS Srl has reached a strategic turning 
point where effective competitive repositioning and infusion of 
an extra boost of resources and vision will lead to a new level of 
growth and success,” says Dr.Guoxian (Gregory) Wu, CEO of 
NMS srl.

As discussed above, an undoubted main asset of NMS srl 
lies in its Kinase Platform, which comprises an ever-evolving 
chemical collection with broad intellectual property coverage and 
related know-how and technologies that facilitate the discovery 
and development of kinase inhibitor drugs. In fact, the Kinase 
Platform comprises a proprietary chemical collection of more 
than 80,000 focused compounds and more than 100 different 
kinase proteins and associated biochemical assays, creating a 
tremendous economy of scale, which includes a rapid enabling 
of chemistry SAR that is extensively aided by structure-driven 
approaches. The high success rate of its kinase programs allows 
the company to efficiently sustain its current and future projected 
pipeline. With the Kinase Platform as a key driver, NMS Srl 
collaborates worldwide with academia, clinical investigators and 
industrial partners to advance its programs from early discovery 
to clinical development.

“Strategic collaborations are crucial to us. To capture the 
expertise of the best investigators in the world, we have invested 
significant efforts in identifying and involving top worldwide 
Key Opinion Leaders in respective clinical trials, one by one,” 
states Dr. Antonella Isacchi, Head of Biotechnology and Global 
Alliances at NMS Srl. “We prioritize collaborations that may 
help us to develop our drugs in molecularly selected tumor 
types and indications, including combinations with other 
therapies, based on biological rationales. For example, drugs with 
mechanisms of action involving DNA damage response (DDR), 
protein homeostasis and immuno-oncology are particularly 
suitable to be combined with other agents in specific tumor types 
with a high medical need,” adds Dr. Isacchi.

“We are currently open to strategic collaborations to develop 
and commercialize our products in different territories as 
well as to in-licensing opportunities, particularly in areas that 
complement our current portfolio and research focus. We may 
also consider out-licensing of selected assets to maximize the 
success of our pipeline,” says Dr. Arturo Galvani, Head of the 

Biology and Chemistry drug discovery units at NMS Srl. The 
company routinely engages in collaborations with top-flight 
Pharma companies, such as BMS, Genentech and Servier, at 
different R&D stages ranging from early target validation and 
Hit/Lead optimization to clinical development. “One current key 
collaboration for example is with a major pharma and involves an 
early stage, innovative target in the DDR field, a topic which is 
becoming increasingly relevant from a clinical oncology point of 
view and which represents an area of key mutual interest for both 
companies,” adds Dr. Galvani. 

Riding on the excellence of the Kinase Platform, non-kinase 
initiatives are also being developed at NMS srl, including the 
antibody-drug conjugates (ADC) platform which derives from 
NMS’ extensive specialized chemistry know-how surrounding 
complex, highly cytotoxic natural product derivatives, as well as 
non-kinase small molecule drug discovery efforts such as the 
PARP program. A good example within the ADC Platform, for 
example, would be the toxin NMS-P528, which is an innovative 
proprietary and highly active DNA minor groove binding agent 
with a distinct cytotoxic mechanism and greater cellular activity 
compared with the tubulin-active agents often used for ADC 
generation. The drug linker NMS-P945, containing NMS-P528 
toxin, has physicochemical properties particularly well suited to 
antibody conjugation and reproducibly generates high-quality 
ADCs with low/no aggregation,optimal drug antibody ratio and 
high amenability to industrial scale up. “We are always open to 
considering collaborations and/or co-development agreements 
for our ADC, as well as other discovery and development 
programs” says Dr. Isacchi. 

What also differentiates NMS Srl is its constant self-
challenge and improvement, setting and striving to meet the 
highest standards. One example of this is the increasing value 
and investment placed on the translational aspects of drug 
discovery/development operations. “With each new program, 
we work upfront during drug discovery to identify markers for 
patient stratification in order to identify those who are most 
likely to respond to a given therapy (a know-how which was 
honed during the development of entrectinib), as well as to 
develop pharmacodynamic biomarkers that allow us to monitor 
drug activity in vivo,” mentions Dr. Galvani. The company 
further implements these approaches during initial clinical 

NMS is a rich mixture of diverse scientific and 
professional backgrounds, but we share a profound 
experience in the field of oncology and a long history 
of working together towards the common aim of 
discovering and developing innovative drugs
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development. “Using the power of translational medicine for patient 
selection and pharmacodynamic assessment, we can confirm whether a 
drug is doing what it is designed to do. “This, simple as it sounds, is a 
complex feat to achieve in the clinic but can add tremendous value to a 
program, helping to de-risk the initial choice of target and then providing 
the degree of confidence later in the development program to know 
whether your drug is a winner,” comments Dr. Wu. 

“We are exploiting our core discovery engine to constantly develop 
new molecular entities with potential for “first-in-class” and “best-in-class”. 
Our projects target a broad spectrum of solid tumors and hematological 
malignancies, with a focus on biomarker selected patient populations. 
We are developing in house projects into clinical development in order 
to accelerate the clinical benefit for our patients,” says Dr. Frank Gan, 
Head of Global Clinical Development, NMS Srl. “Also, we are putting 
continuous efforts into directing our R&D budget towards pipeline 
products that have high commercial potential. For example, multiple go/
no-go decisions are built into our R&D process to reduce the risks of 
over-investing in projects with limited potential. Efforts are also taken 
to evaluate and prioritize projects periodically in order to build a risk-
balanced pipeline,” adds Dr. Wu.  

Driving Oncology Innovations through 
Accelera and NerPharMa
The NMS Group subsidiary Accelera is a CRO that supports all drug 
discovery and development stages, offering tailored services that span 
multiple disciplines, including early formulation development, preclinical 
profiling, drug safety, metabolism, bioanalysis and pharmacokinetics (PK), 
as well as chronic administration studies and efficacy studies. Dr. Enrico 
Pesenti, CEO of the company, mentions that Accelera has a unique 
platform of integrated scientific, technological and regulatory expertise, 
built on decades as part of the international pharmaceutical industry scene. 
He elaborates on the importance of a flexible approach and adhoc team 
compositions that allow Accelera to best meet individual client’s needs and 
create personal interactions. 

“The aspect of personal interaction is very significant, as is client trust. 
It is of key importance to establish a good working relationship because 

you start with small activities, and then often you work 
with that client for many years. We set up an adhoc 
team for each collaboration, serving clients all over the 
world. We help them find the right balance between 
risk and budget, getting the most value out of their 
investment,” says Dr. Pesenti. “Also in recent years, 
new paradigms and new therapies are blooming and 
innovation is profoundly changing most of the disease 
treatment scenarios, where oncology is the therapeutic 
area that we see most of the innovative aspects. As 
innovation is also bringing complexity, we can better 
anticipate with our experience, and this is where 
Accelera can differentiate ourselves, adds Dr. Pesenti. 

On the other hand, NerPharMa, the drug 
manufacturing arm of NMS Group, deals with the 
development and production of medicinal agents 
for the NMS Group Pipeline, as well as for third 
parties. The company has regulatory authorization for 
drug manufacturing and distribution from the major 
international government agencies. “NerPharMa is 
a very attractive CDMO (Contract Development 
and Manufacturing Organization) for big Pharma 
Companies, small Biotechs or start-ups for several 
reasons: we have a vast wealth of know-how around 
the initial, first-time development of “new chemical 
entities”, of innovative formulations for generic 
medicines, along with high flexibility in production 
lines, a focus on highly potent drugs and the ability 
to integrate all classical CDMO services into a single 
site,” says Dr. Angelo Colombo, CEO of NerPharMa. 
“We are different from the other CDMOs because our 
heritage comes from development. We have a big D 
and a focused M,” highlights Dr. Colombo. 

NerPharMa consists of two units: the Drug 
Substance (DS) and Drug Product (DP) departments. 
The NerPharMa DS unit develops drug synthesis 
processes from scratch and manufactures active 
pharmaceutical ingredients for internal and external 
clients. Synthetic processes are carried out in 4 high 
containment API production suites and range from 
the 0.5 to five kg scale, while a multipurpose pilot 
plant can cater for batches of up to 30 Kg. Moreover, 
DS have a special unit for hazard testing, allowing 
reaction condition simulation and risk assessment. The 
QC department possesses state-of-the-art analytical 
equipment, including two Agilent Inova 500 MHz 
NMR instruments for the structural characterization 
and quantitative analysis of organic molecules, a 
Thermo ARL-XTRA X-Ray Powder Diffractometer 
for both qualitative and quantitative research and 
a UPLC with high sensitivity and specificity MS 
detection, ideal for fast quantitative analysis of samples 

automatically prepared by an EVO-200 liquid handler.
The Drug Product division manufactures both orals and 

sterile injectables using high containment facilities; the batch 
size for bulk ranges from 200 g to 50 Kg for orals products and 
from 5 to 200 L for injectables. Its 1230 m2 warehouse is fully 
air-conditioned to ensure proper storage conditions, where 
API and excipients for injectables and orals are dispensed in a 
dedicated area. “We are approved by AIFA, EMA, US FDA, 
ANVISA and several other international Health Authorities 
including Russia, Australia and Japan, to name a few. We ship 
our products to customers and to their clinical sites all over the 
world,” mentions Dr. Colombo.

NMS Today and Tomorrow

In March 2018, Hefei SARI V-Capital Management Co., Ltd., 
a Chinese market-leader biotech investment company based 
in Shanghai, became the majority shareholder of NMS Group. 
This operation has injected financial resources allowing NMS 
Group to change its previous business model from that of early 
out-licensing of products to embarking upon a much more 
comprehensive and ambitious venture: the independent and 
global early clinical development of its pipeline.

Consequently the period 2019-2021 has seen the opening 
of clinical trials for the molecules NMS-088 (a FLT3, KIT 
and CSF1R kinases inhibitor), NMS-293 (a selective PARP1 
inhibitor), NMS-153 (an MPS-1 inhibitor) and NMS-812 (a 
PERK inhibitor), all targeting different BIC/FIC mechanisms 
in different indications.  Moreover, these international clinical 
development programs are taking place in Europe, the US 

and China. “With NMS’s thriving target and drug discovery 
capabilities, the development capacities present at Nerviano and 
the new strategic approaches we are implementing, I am proud 
to be part of an enterprise that will continue in its tradition of 
bringing innovative and much-needed cancer drugs into the 
clinic” states Dr. Gan.

“While we further enhance the key strength of our kinase 
inhibitor drug discovery platform, it is our interest to keep pursuing 
the expansion into non-oncology areas both via internal projects 
and looking for opportunity of in-licensing products. On the other 
hand, competitive positioning is critical for NMS to stand out from 
the crowd. Taking note of geographic variation in cancer prevalence, 
we have started to focus on types of cancer that are more common 
in the Asian sector and especially in Greater China.  Amongst 

these lung, liver and stomach cancers are definitely at the top of the 
list.  We think that NMS will play an increasing important role in 
these areas and will generate growth both in these new geographic 
markets and product segments,” says Dr Wu.

 “Simply put: our intra-subsidiary collaborations between 
NMS Srl, Accelera and NerPharMa have been pivotal to 
the success of the Group. Together it is an integrated and 
fully fledged R&D organization that will keep developing its 
proprietary pipeline projects from target identification/validation 
up to PhIIA or POC with global pharma partners. Going 
forward, with an increasing royalty flow, we will be self-sufficient 
in about 3-5 years and we can then explore new areas of research, 
completing the transformation of the company. Our vision is to 
be self-standing shortly and we don’t exclude an IPO in the near 
future,” concludes Dr. Zhao. 
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