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Andrew Baum Citi - Analyst

P R E S E N T A T I O N

Andrew Baum - Citi - Analyst

So, if everyone could come in, grab a seat, I think we're probably ready to start. So, delighted to introduce guest keynote speaker Roger Perlmutter.
Roger is President of Merck Research Laboratories, I'm sure known to pretty much everyone in this room. We've also got Teri Loxam, who runs
Merck IR, in the audience. I can't quite see her because the light's shining directly in my eyes. But, I know she's out there somewhere.

So, Roger, thank you for joining us today.

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Thank you for inviting me.

Andrew Baum - Citi - Analyst

Before we get into the specifics of KEYTRUDA, which you have so successfully repivoted Merck's organization around and delivered thus far
impeccably on that, before we get there, perhaps you could talk to how you would like the Company's R&D profile to develop over the next three,
five years.

Christmas is coming up. When you go in to see Ken Frazier and you have your wish list from a [deep] perspective, how are you thinking about it?
And I guess where I'm particularly coming from is Merck is a small molecule medicinal chemistry company. Its legacy is in small molecules.

Much of the innovation, the manipulation of systems, is derived from biology. That is not Merck's core competence. Does Merck need to acquire
an antibody engineering platform, or do you think you can build it organically, and therefore, there's no need to go actively looking for one and
paying the price?

And then separately, just finishing a conversation we started having this morning, to what extent has the relative attractiveness of small molecule
versus biologics changed over the last three years?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Okay. Well, thank you very much for giving me the opportunity to speak. And thank you for those questions. I'll try to take no more than three
hours to respond to that set.

The -- first of all, I think the important thing to recognize is that we are Merck. Our legacy matters. Merck has always been the premier research-intensive
biopharmaceutical company. And that's our place in the world.

Last Friday, we had a ceremony at the Rahway facility -- Merck Research Laboratories in Rahway, established in 1933 at the height of the Great
Depression. It's one of the most remarkable stories associated with our Company, one of the most remarkable in the pharmaceutical industry.
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And the celebration was because the American Chemical Society had awarded us two landmark awards in chemistry. These are awards for major
achievements in chemistry, broadly speaking, the awards for NMR spectroscopy, for example, or for the invention of the first plastic Bakelite or for
Thomas Alva Edison's chemistry, the -- these sorts of things.

And we got two awards. One of those, for example, was the award for B vitamins, the isolation, characterization, synthesis of B vitamins. I don't
know about you. I thought that happened quite a while ago. It's 80 years ago. They finally got around to giving us an award. But, it gives you a
sense of the -- sort of what has been going on in our research laboratories over a long period of time.

And we have carried that forward, both from the standpoint of biological exploration and also from the standpoint of chemistry, as you point out.
I always say that fine chemistry reaches its apotheosis at Merck. That's the way I want it to be. And process chemistry, largely from the great Max
Tishler, was really reduced to practice first at Merck in the 1940s. So, that's a really strong legacy. That legacy matters a great deal. It matters in
everything that we do.

So, when I go into Ken Frazier, it being Christmas and expecting to get a lump of coal, my hope is that Ken will feel my certainty, to be honest, is
that Ken will feel as I do that preserving that legacy is a critical aspect of maintaining Merck and that it is important that we invest in R&D and
maintain our capabilities there.

Now, you asked the question specifically about biologicals as therapeutics. And I'm fortunate to have spent a dozen years or so wandering in the
wilderness in Southern California and had the privilege of taking a small company named Amgen and turning it into a really big company named
Amgen. And that involved a lot of focus, of course, a preeminent focus on the development of biological therapies.

And so, I think what we've learned over time is that it is possible to be modality agnostic in this world and to have the capability to do both. After
all, KEYTRUDA, which is certainly the most important product in our pipeline, is an antibody. And that antibody was discovered in laboratories
actually at Organon initially.

But, the -- all of the work associated with bioprocess development, with clinical development, with manufacturing and marketing has been done
at Merck. And we have a lot of capability that comes from the old DNAX laboratory in Palo Alto, which was acquired by Schering-Plough many
years ago.

So, we have a lot of the pieces necessary to be a biologics company, too. And when I look at the totality of opportunities for new therapeutics, I
always say to our folks: Let's not talk about the tool. Let's talk about the task.

If we can understand what it is that we want to do to influence biology as a way of improving therapy, we'll be able to apply the right tool to that.
And I'm not really so interested in whether the right molecule is a -- the product of organic synthesis, is a peptide, is a protein therapeutic, is a
nucleic acid, is infectious therapy, is a cell-based therapy. We have the capability to work in any of those areas.

And that's a longwinded way of saying I don't feel driven to go out and acquire, for example, an antibody technology company. We have that
capability internally. We can do that kind of work.

I'll reflect for just a second on the distinction between protein therapeutics and small molecules, which I do think is changing over time. So, a dozen
years ago at Amgen, I would've pointed out to you that, at that time, Amgen had about 30% of the world's total protein production capability. So,
that meant that almost anybody who was discovering a potential protein therapeutic would probably want to come and talk to us at some point.

But, that world is changing a lot. The value associated with a protein therapeutic had a lot to do with target exclusivity. And target exclusivity is no
longer a characteristic of our world because many, many people are capable of making protein therapeutics, antibodies in particular, directed
against targets. And we can't gain intellectual property generally against targets any longer.

And so, as a result, the principle value that inures to protein therapeutics has to do with data exclusivity and the relatively slow introduction of
generics compared to small molecules. You don't have this cliff phenomenon. And I think those things are changing as well.
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So, with more time, what we're finding is that it really is all about the quality of the therapeutic molecule, not what therapeutic modality is used.
And my goal for Merck Research Laboratories is to ensure that we're fluent in all modalities. Thank you.

Andrew Baum - Citi - Analyst

Less than three hours. So --

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Just less than three hours.

Andrew Baum - Citi - Analyst

Just less. So, moving back onto something very tangible that's going to evolve during the course of 2017 and 2018, the investigation of novel
approaches to first-line non-small cell lung cancer, and you are pursuing approach based on immunopotentiation or maybe just simply combining
chemotherapy with immunotherapy, with PDX. Two of your competitors, Bristol and Astra, obviously exploring CTLA-4 in combination.

So, one of the areas that we have tried to think about is, on the one hand, you could argue, and it has been argued, that chemo by causing epitope
spreading, immunogenic cell death can potentiate immunotherapy, and you're in a good place.

But, conversely, I can also find arguments that say chemotherapy can increase subclonal populations of mutations in tumor cells. And that can set
you up badly in pairing the response to PDX.

So, when you think about the totality of the data, before we go into the choice of chemotherapies and why you chose ALIMTA and maybe not
some of the other approaches that some of your competitors have taken in terms of chemotherapy, how are you thinking about the role of
chemotherapy within a context? Is it additive? Is it immunogenic? Is it potentially increasing (inaudible), and therefore, it's a bad thing? Obviously,
we don't know. It's an experiment, as we outlined. But, I'm interested in your reasoning based on the translational medicine and preclinical experience.

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Right. Thanks, Andrew. I think that it is important to point out that this is based on preclinical kinds of studies and largely in syngeneic tumor
models. Everyone recognizes -- I need hardly reemphasize -- that PD-1 directed therapy, pembrolizumab in particular, is -- this is quite extraordinary.

It doesn't happen every day. It doesn't happen every year, every five years, every 10 years. It is really a very unusual phenomenon to come across
a drug that has such a broad range of activity in such a large set of diseases that have really quite dismal prognoses.

They -- as I've said before in other forums, if you had told me five years ago that you could block a single receptor ligand interaction and have this
kind of activity that has revealed the preexisting immunity present in a substantial fraction of cancer patients and, as a result, see tumor shrinkage
and improved survival in a large group of people, I would've said you're out of your mind. That's really quite unexpected.

The reality is that's what we see across a broad range of different tumor types. And we've pursued an extremely broad monotherapy program
because my feeling was we couldn't really understand what chemotherapy would do in combination or really anything in combination until we
understood what monotherapy actually looked like.

So, we've been doing that assiduously, third line, second line, first line, neoadjuvant, adjuvant studies. And what we've observed and what you're
seeing is that KEYTRUDA represents the first truly broad-spectrum antineoplastic agent that's ever been introduced in clinical practice. It works
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extremely broadly, not just in melanoma, not just in non-small cell lung cancer, not just in head and neck cancer and bladder and gastric, across
an extremely broad range of different tumors and has very important effects.

So, the next question is, how do we make that better? And preclinical data are in a way informative. If you look at syngeneic tumor models, what
you find is that the combination of a PD-1 directed therapy in those rodent models with almost anything has at least an additive effect.

So, that's true if you combine PD-1 directed therapy with radiation. It's true if you combine PD-1 directed therapy with chemotherapy; that is,
cytotoxic chemotherapy, targeted chemotherapy. You can improve responses using immunization, using viral-based replicants that increase
inflammation as a result of GM-CSF release.

You can improve responses if you use combinations with other checkpoint inhibitors, many of them, which as I say is -- makes one feel good, but
it doesn't really help find a tiling path through the very complicated set of potential combinations that one could use in clinical practice.

What we've tried to do is to characterize tumors based on biopsy information in terms of the degree of inflammation that present at baseline and
to use that as a way of understanding how we might best intervene in combination.

As a general rule, if a tumor is cold -- that is that there are relatively few immune cells present in the tumor at baseline -- it is difficult to get responses
in that tumor using PD-1 directed therapy by itself.

And in that individual who has such a tumor, what we're trying to do is to increase the representation of immune cells that are penetrating the
tumor, either because the tumor simply is not recognizable for that individual or because that individual's immune system is in one way or another
constrained.

We found, to our surprise, that a lot of what we saw preclinically translated well in the clinic. So, when we look at combinations with chemotherapy,
we get improved responses. If we look at combinations with radiation therapy, we get improved responses. If we look at combinations with, for
example, IMLYGIC, the T-Vec molecule, the oncolytic virus, herpes virus engineered by Rob Coffin that was developed at Amgen, we get improved
responses.

We get improved responses when we look at the metabolic inhibitor [IDL-1]. We get improved responses when we look in combination with CTLA-4.
And that's largely looking in the melanoma setting, but also in head and neck cancer and some other settings.

So, now, the question becomes, which is the best of these things? And we are pursuing that in a variety of different approaches. What we found,
again, to our surprise, was that cytotoxic chemotherapy actually works fairly well. I can't tell you whether that is because we are releasing a lot of
antigen and cross-priming immune cells. That may be the case.

But, for whatever reason, that combination works fairly well. And the data that we presented in first-line non-small cell lung cancer, showing from
the [O21G] cohort, showing the combination of traditional platinum-based chemotherapy and ALIMTA with KEYTRUDA, the demonstrated -- at
least put a baseline on what to expect for combinations in that very important tumor type.

So, we continue to pursue each one of these things. Looking forward to the future, my guess is that there will be specialized combinations that
have unique value in each one of these different settings. And ultimately, oncologists will become quite proficient at using different combinations
in different settings.

Andrew Baum - Citi - Analyst

So, in the data, you've demonstrated supporting the utility of adding chemo, the endpoints you're using are obviously response rates and PFS.
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Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Yes.

Andrew Baum - Citi - Analyst

And the trial you ran had crossover. So, it would be unfair to imagine that you would ever see an [OS] benefit. But, there are arguments why longer
lines of [conality], why a CTLA-4 based approach may actually translate into a more favorable landmark analysis on survival as this data matures.

And maybe we have some hints with that looking at the complete response rate that you get with a chemo-free regimen just with CTLA-4 PD-L1.
How do you interpret the respective complete response rates in terms of the significance and likely impact on long-term survival, or was it just an
overly simplistic surrogate to look at it?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Well, I think it is -- I think it's awfully early days to be trying to interpret those data. For one thing, the data, we don't have a lot of data. The 21G
dataset, which is a good dataset, is 60 patients per arm. It's not a very large study. So, I think we need more time to understand that.

Inevitably, what we will be doing, all of us, is looking at the balance between benefit and risk. And the benefit, of course, that inures to patients
will be overall survival over a longer period of time with a high-quality life.

I think most people would agree that, if we can limit tumor progression for a period of many, many years, we would be comfortable with that.
Certainly, we'd love to see the tumor regress. We'd love to see it regress completely. But, ultimately, we want -- what we want to know is, how well
do patients do in terms of their quality of life and the duration of life after diagnosis? And it's going to take quite some time before we understand
that well.

The larger datasets will be available. They're becoming available from our own KEYNOTE-189 study, which will come out in 2017, from additional
monotherapy studies, particularly in the lung cancer in the first-line setting. So, we'll learn a lot about how best to treat tumors.

But, I guess, if I could say one thing to this audience, which is familiar with looking at these datasets, it is to keep in mind that treatment patterns
will evolve over time. We're going to learn a lot more. And there will be quite a lot of complexity to the way in which an oncologist approaches any
individual patient with malignant disease.

What's different now from before, and it's happened in the blink of an eye, is that instead of the three pillars, the traditional three pillars of cancer
therapy, all patients who are cured and cured by surgery, radiation therapy is adjunctive, chemotherapy's adjunctive, there is a fourth pillar of
immunotherapy.

And that fourth pillar, speaking in particular for us of KEYTRUDA, is becoming foundational such that oncologists in training now approach patients
and say: Well, what's the opportunity for this patient with this disease to receive PD-1 directed therapy? And then what should we add to it?

I think that's a very big change in thinking. And over time, we'll come out -- we'll come to understand how best to add things to it.

Andrew Baum - Citi - Analyst

I know -- excuse me. I know that you're working with NanoString on a gene signature, inflammatory gene signature, to identify patients who have
a higher probability of responding to KEYTRUDA therapy.
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To what extent can that signature be used to map the different patient subpopulations to determine individual mechanisms in addition to other
constructs, for example, the patient who has baseline resistance to checkpoint blockade, the patient who has acquired resistance to checkpoint
blockade, and then segmenting those into different mechanism, be it JAK2 mutation or whatever it is in order to determine a sort of playbook
which then can be addressed from a toolbox and whether we have a sense of the relative importance of those mechanisms and where there's a
commonality of those mechanisms across different tumor types?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Frankly, I don't think it can be used for those purposes really at all because the timelines of sampling are too infrequent. When we go in and get a
baseline biopsy on an individual, first of all, it's a small piece of tissue from one lesion. People have many lesions, even those that we can't see.
We're not sure that we got the right one and the most important one. It's a very imperfect kind of analysis of what we're seeing.

But, we've used it as a way of trying to identify those patients who are most likely to respond to PD-1 directed therapy. And indeed, we can do that,
but it's very imperfect. So, even those individuals who have negative inflammatory signatures, a significant number of those people do respond
to therapy.

And so, we have a great deal of difficulty sorting out what's going on exactly in the tumor-bearing population. In the individual, we really need a
different kind of analysis. We need Maxwell's demons. We need somebody who's in there reporting to us on a daily basis, on an hourly basis, on a
minute-to-minute basis what is happening in each cell population relative to the tumor cells.

And there's so many other pieces to this. I'm not sure there's such a thing as baseline or acquired resistance to checkpoint inhibition. I don't even
know if that exists. I think that the populations that are involved in the recognition phenomena are really quite complicated. And as we begin to
-- we've done a lot of work dissecting that from human patient samples, we can see just how complex that environment is.

Andrew Baum - Citi - Analyst

But, I guess what I'm driving at is I'm incorporating, for example, the [Rebus] paper on JAK2 mutations and being in that limited cohort, why these
patients were refractory in a treatment-naive context. And when I describe patients as being acquired resistance, I'm talking clinically the patients
who had a great response, is on therapy, and suddenly the tumor progresses.

So, whether there's any map that you can subsequent -- you can create, not just simply using the (inaudible) gene signature, but the other -- and
maybe more bespoke tools to try and inform a playbook.

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Yes, I think we're -- just, unfortunately, I think we're a long ways away from having biomarkers that have real predictive value here. We know that
PD-1 expression has predictive value in a certain percentage of tumors; that is, to increase the likelihood that a patient will have a favorable response
to PD-1.

We can improve that somewhat using a NanoString approach, which was basically an unsupervised algorithm that looked at a set of genes, very
large set of genes, to look at gene expression patterns and associate groups of changes in gene expression, up, down, sideways, with responsiveness.

But, it is still a pretty poorly evolved science. We don't have a lot of information that we can get out of that that assists us in guiding treatment
decisions for the individual patient.
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Andrew Baum - Citi - Analyst

Obviously, you have successfully shown in patients with microsatellite instability there's a very important role for checkpoint agents. And you'll
seek regulatory approval for that patient population. That's obviously closely linked to mutational load, which is a useful tool in identifying patients
more likely to respond.

In our earlier conversations, you made a distinction between inflammatory genotype and the mutational loads. And there was data I think you
presented at [Citi] showing that the two are -- they're different. They're noncorrelated.

So, what is it about the mutational load that is potentially nonimmunologic in its nature, which is picking up on what you said earlier?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Right. Well, so, I think the first thing to think about, so tumors have a lot of mutations. If there are defects in mismatch repair, which you can identify
by looking for microsatellite instability, you identify a set of tumors which are actually much more susceptible to treatment with a PD-1 antagonist
than one would expect otherwise. And we showed this working with our colleagues at Johns Hopkins for colorectal cancer, but it's true for a number
of other different solid tumors.

So, in that setting, what you find is that, if you look at the burden of mutations in the tumors in those populations, those who have mismatched
repair deficiencies, we also showed that for [polymerase Z] mutations, those who have mismatched repair deficiencies accumulate a lot of mutations.
And presumably, those mutations mean that there are more targets for the immune system to recognize. So, that's helpful in terms of our thinking.

But, along the way, you do have to recognize that cells that accumulate a lot of mutations are also probably a lot easier to kill. So, aside from the
immunological implications, there's also just the fact that life is harder when you have too many mutations that might interfere with some fairly
critical metabolic functions.

There are other aspects to those mutations. Of course, we look at the totality of mutation burden. Most of those mutations -- if you look, broadly
speaking, most of the mutations are silent. Some of those mutations actually involve changes in gene expression. Some of them involve changes
in the actual structure of expressed proteins. Most of those changes are not presented in such a way that the immune system can recognize them.
So, it's a complicated mix.

But, in general, it's true. If you've got a lot of mutations, there's a much greater likelihood that you will have an inflammatory response.

Andrew Baum - Citi - Analyst

Moving to an area of your pipeline that receives less focus, epigenetics, so you are one of the first companies with an approved HDAC inhibitor.
You licensed the BRD4 from OncoEthix.

How are you thinking about developing the therapeutic potential for these drugs, either as standalone, but I'm more interested really is
immunopotentiators, given some of the data that's there. Is it too early? And it seems the field is -- you can feel it bubbling under the surface, huge
amounts of interest, exploratory Phase 1 trials. You have the initial [Nivo] data with [internastatin] and [Amaza]. And you see lots and lots of activity.
But, no one's kind of taken the big leap into the big blue beyond.

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Speaking for us, we don't have data that would make us at the moment want to take that big leap. Our view was that BET bromodomain antagonists
would, by virtue of their activity on gene expression, potentially provide a mechanism for, once again, increasing immunogenicity of tumors and
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making a better substrate for immune responses. At the moment, we don't have any additional data to support that hypothesis. But, it remains an
interesting one. And lots of us are pursuing it.

Andrew Baum - Citi - Analyst

We obviously have the EXPEDITION 3 data from solanezumab and another failed Phase 3 trial. We'll get the data very shortly. With the caveat that,
obviously, you'll be as interested in that data as we will, how are you thinking about what that may mean for BACE, given its very distinct mechanism
of action and, more broadly, the implication for the A-beta antibodies that remain in active development by some of your competitors?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Well, just speaking in particular about the solanezumab data, we of course have not seen the details. We just have top-line information. The top-line
data suggests that the EXPEDITION 3 study behaved more or less as the prior two failed three studies did. And that is perhaps not so surprising.

It's frequently the case that, when you have a failed Phase 3 study, if you dredge through the data, you can find subsets in whom there's some
evidence of response. That's hypothesis generating. You go out to test that hypothesis in another Phase 3 study. Often, those hypotheses don't
succeed. It's the nature of our business. So, we understand that.

I think it's important to say, though, that that result, number one, may not speak broadly to the whole set of different antibodies which bind and
interact with ameloid materials in different ways. That is not part of our particular area of interest. But, it's just true.

The second thing is it probably doesn't say very much at all about a BACE inhibitor. We have a BACE inhibitor, as I think everyone knows, that is in
Phase 3 studies. It is a very potent, as far as we know, safe and well-tolerated drug that can dramatically reduce A-beta production. And to the
extent that you believe that BACE and A-beta are important in the pathogenesis of Alzheimer's disease, that's good news.

And I feel quite strongly that the genetic data are very powerful, absolutely, that BACE activity -- really specifically BACE activity, largely based on
the deCODE data from Iceland, BACE activity is associated with an increased risk of dementia, all cause.

So, the genetic data made plain that, if I can reduce the level of BACE activity, in essence phenocopying the mutation, I should reduce the likelihood
that one would progress to dementia. What I can't tell you is when I need to do that. So, the genetic data could argue that, in fact, BACE is very
important in determining ultimately your susceptibility to dementia. But, it's actually at the time of neural tube formation during gestation, in
which case I'm stuck out of luck. There's no hope.

On the other hand, it could be that ongoing production of A-beta peptide from ameloid precursor protein processing is very important. And in
that case, introducing a safe and effective BACE inhibitor like ours, which can reduce A-beta concentrations by 95% in cerebrospinal fluid, will have
a very [salutary] effect.

We have two studies ongoing. The 017 study will provide data next year, the 019 in the less affected population a couple years after that. If we --
if 017 study hits, it's terrific news for patients at risk of developing dementia, and big party at my house. You're all invited.

If 017 doesn't it, 019, of course, could hit, and we'll see. I'd ask all of you to cross your fingers and hope that these things come through, because if
we're not able to validate that hypothesis clinically, the next set of therapies to enter Phase 3 studies for dementia, that's a long ways off. I don't
know about you. I'm not getting any younger.

So, it really is -- we don't have a lot of other hypotheses to pursue. There is, of course, [netal] hypothesis and a few other things, and inflammation
hypothesis, too. But, it really is important that we understand -- as the genetics have told us for 25 years, that we understand whether in human
populations manipulation of A-beta production actually changes susceptibility to dementing illness, very important.
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Q U E S T I O N S  A N D  A N S W E R S

Andrew Baum - Citi - Analyst

In the last five minutes, I would love to take some questions from the audience. So, if you have a question, then please raise your hand. We have a
question there. Do we have a mic at all? Just hang on two seconds. We'll get a mic to you.

Unidentified Audience Member

Thank you. I just had actually a general question. Recently, Pfizer and IBM Watson identified themselves in a strategic partnership to drive artificial
intelligence and machine learning to identify new drugs and help in the drug development process. What role do you see artificial intelligence or
machine learning or the development of algorithms playing in the R&D process that you manage at Merck?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

I wish I can say that I thought artificial intelligence was going to be the answer to this problem. So, I guess, maybe the right way to phrase the
response is to turn the question on its head a little bit and ask, why is it that it's so hard to do this?

We spend, total for the industry, [$89 million] a year, register somewhere around 25 or so drugs every year. Of those, about six were really worth
registering. It's not an easy business. And so, why is it so hard?

And the reason it's so hard, I submit, is -- world according to me -- is that we actually don't have any idea how this machine that is us works. We
really have no idea. We have a parts list. It's partial. But, we don't have any other idea.

So, the simplest -- really, the simplest things, just ask the question, why do people die of cancer? I don't know. What's so bad about it? I don't know.
I've been studying asthma for many, many years. And I have no idea really about the pathogenesis of asthma because I really don't understand
how normal pulmonary function and alveolar clearing works. I just don't know.

Most drugs are found empirically by introducing a pathology that has a countervailing influence on the pathology of the disease. It's not because
we actually fixed the underlying pathology. And so, when you think about it that way, it's a bloody miracle whenever we make any drug.

Artificial intelligence right now isn't -- applied to the drug discovery process I think is, frankly, a little bit a waste of time. What's really needed --
and I know that President-elect Trump is very sensitive to this. What's really needed is to invest a lot more in discovery research aimed at understanding
how actually biology works. We need to understand how this machine works. And there are fundamental principles of physiology that we just
have no idea about.

We need better tools to interrogate the cell populations. We just need a better understanding of that. Without that, we can't tell -- if we don't know
how it's working correctly, we don't know what's wrong with it when it's broken. And hence, we can't fix it. And that's why we don't do very well.

And we began this whole process, the odyssey of making drugs, by -- we had no idea what to do. So, what we did is we looked for animals that
looked as sick as we were, and then we tried to put samples of dirt from all over the world into those animals to see if maybe it would make them
look better. And amazingly, a few times it worked. And we've been doing that now ever since. But, the reality is we need a deeper understanding
of human physiology.
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Unidentified Audience Member

Where would you say -- which part of the world would you say is that basic R&D being most supported or maybe where the best advances are
happening in the basic research of how the basic pathology works in a normal population?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

You're asking where is that work being done? The work is being done at great universities and research institutes around the world. It's not a perfect
system because there's an awful lot of duplication. But, there's a tremendous amount of work that's being done. And I'd like to see a lot more of it.
It's not the sort of work that can be supported well in a biopharmaceutical company by its nature. We just -- in terms of return on investment, we
just can't get it.

Unidentified Audience Member

Thank you so much.

Andrew Baum - Citi - Analyst

I'm going to ask you about a non-Bristol trial. I'm going to phrase my question carefully because I could imagine you may not want to comment
directly on a competitor's trial. But, I think many in the room were surprised by the CheckMate-026 data, as we were speaking about. And there's
obviously many reasons theoretically why they got the result that they did.

One potential reason is selection of patients and the potential, the immunodiagnostic. So, I'm interested in whether you believe that [their DACO]
diagnostic is really very similar, and in sensitivity and specificity, as yours. Bristol leans very heavily on the Blueprint data. But, that has some inherent
flaws, using (inaudible) rather than biopsy samples, using very well-educated pathologists in terms of interpretation. I wondered whether you feel
that that's one variable that we can put to one side, or do you think it's potential that this could be a contributory factor, too, from a dispassionate
perspective?

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

I cannot explain. And I'm not close to it. It's obviously not my data. I don't know it well. I cannot explain the CheckMate-026 results. They are
surprising. I think the surprising aspect of them, as everybody knows, is that, even when you look within CheckMate-026 at the population, which
is a sizable population, that it's expressing PD-L1 in the baseline biopsy at greater than 50% of cells, that even in that circumstance, nivolumab
seemed to provide no benefit. And that's a surprising result in light of the prior Phase 2 studies and all that sort of thing. So -- and certainly compared
to our KEYNOTE-024 data.

So, I can't explain that result. Among the many possible explanations, I think failure of the biomarker is probably the least important. We do have
the Blueprint data. We know that the antibodies that Bristol-Myers is using and that we're using are very similar. And the way in which you score
cell positivity is pretty similar. So, it would surprise me if that was a large part of the explanation for why the study didn't succeed. But, at this point,
I don't have access to the raw data that they have. There's no way I could know.

Andrew Baum - Citi - Analyst

Well, on that note, and due to the interest of time, I think we're going to have to close. In the words of your next President, I would say that was
fantastic. And --
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Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

You had to do that.

Andrew Baum - Citi - Analyst

But, much appreciated your time.

Roger Perlmutter - Merck & Co Inc - EVP & President, Merck Research Laboratories

Thank you. Thanks for giving me this opportunity.
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