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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Nitrosogenesis remains to be a topic that is and, in all
likelihood, will be relevant in the near and distant future. The
reason for this actuality is mainly due to the official data of the
regulatory authorities in the face of the FDA, starting back in
2018 with the announcement of the contamination of Valsartan
with nitrosamines. This issue only became more profound in
April 2023, when again the FDA declared over 250 of the most
widely distributed drugs worldwide as actually or potentially
contaminated with "hypothetical” carcinogens. Unfortunately,
according to the literature, it is the intake of "hypothetical
carcinogens” that is associated with the development of real
carcinomas, including cutaneous tumours. Additionally, the
type of carcinogens that could "hypothetically” be found in
these drugs (in the regulatory agency recommendations) has
been added to the list, and they are categorized as having a
"hypothetical carcinogenic potency” between 1 to 5 according
to the FDA regulation as to pharmaceutical companies from
August 2023.

Reference values have also been established for each
carcinogen.

Interestingly , in certain geographic regions such as Eastern
Europe, for example, in certain institutions, over periods of
10 years or more, over 98.9% of cases of actual cutaneous
tumours (keratinocytic, melanocytic, etc.), could be linked/
associated primarily (not hypothetically) to polymedication,
which according to official FDA data from April 2023, could be
defined as actually/potentially contaminated with up to several
"hypothetical” carcinogens simultaneously. The lack of official
data on the contamination of these batches of drugs (with
nitrosamines/ NDSRIs) remain even for the period 2018-2023
more than worrying and are one indirect evidence of their real
rather than hypothetical availability.

Nonetheless, the 2023 FDA data cast considerable doubt as
to whether, within the polymorbidity and contamination of
polymedication, the allowable daily doses of carcinogens are
being substantially exceeded. An open question for regulators
remains: Did the giant Pfizer withdraw its high blood pressure
drugs in 2022 (hydrochlorothiazide, quinapril) due to the
presence of "hypothetical carcinogens™?

In practice, Pfizer appears to be one of the few or only
companies to have openly stated the reason for withdrawing
their preparations due to contamination with real carcinogens
and thus protect end users. With this official preventive act, the
Giant Pfizer gained the trust of patients worldwide.

Another and even more serious dilemma remains whether this
is a controlled contamination of certain batches of medicines in
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certain geographical regions? Indicative therefore are recently
published data on the absence of contamination of all batches of
a certain class of medicines in certain geographical regions. The
genesis of the 'sporadicity’ and the 'selectivity' of contamination
remain for the time being unresolved and open new and novel
questions.

We present an 82-year-old patient with arterial hypertension
taking hydrochlorothiazide, valsartan and lercanidipine for 3
years who developed a short-term squamous cell carcinoma
of the scalp after taking them (1,5- 2 years later) , operated
successfully by double hatchet flap. The pathogenesis of the
skin tumor/keratinocytic cancer is commented in the context
of nitrosogenesis and the officially announced contamination
by the FDA with "hypothetical carcinogens” leading once
again to the appearance of a real squamous cell carcinoma of
the skin. The polycontamination of multimedication within
polymorbidity appears to be problematic. It is thanks to the
official FDA data that the strength of these interrelationships is
beginning to become clearer although not at the desired speed of
clinicians and end users.

Discovering the logical relationship between databases
(concerning the incidence of skin cancer, but not only) from
different periods should only be relative or consistent with
current bulletins of regulators and contaminated polymedication.
This is what guarantees that the objective truth will be brought
to the surface and ensure, through the possible rapid elimination
of the contaminants: 1) better survival for patients and 2) better
quality of life.

Key words. Nitrosogenesis, keratinocyte cancer,
NDSRIs, Nitrosamines, lercanidipin, hydrochlorothiazide,
policontamination, FDA, double hatchet flap.

Introduction.

The issue of epithelial skin tumors/ keratinocytic skin cancer
and the use of various drugs has been a current issue for years ,
often involving the drug hydrochlorothiazide [1-7].

Recent data in one of the most peer-reviewed dermatological
journals highlight a significant association between the high
cumulative hydrochlorothiazide use (> 5,000 defined daily
dose; > 125,000 mg) and the risk of any skin cancer (adjusted
hazard ratio 5.32, 95% confidence interval (95% CI) 2.40-
11.81), keratinocyte carcinoma (adjusted hazard ratio 7.31, 95%
CI 3.12-17.13), basal cell carcinoma (adjusted hazard ratio 7.72,
95% CI 3.11-19.16) and squamous cell carcinoma (adjusted
hazard ratio 19.63, 95% CI 3.12-123.56) [8].

The occurrence of this type of tumors (keratinocytic cancer)
according to other authors' collectives, is due to the occurrence
of photosensitivity after the intake of thiazide diuretics, in
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addition to the presence of certain carcinogens, also known as
NDSRIs/ nitrosamines [9,10].

It is also only this sporadic, probably somewhat (according
to some authors) and “controlled (?) contamination” of
hydrochlorothiazide (but not only) that could explain the
divergent results of a number of international studies [11].
These contradictory results are also a cause of confusion as well
as a certain amount of confusion/uncertainty in the academic
community.

There are other data in the world literature that describe
nitrosamines as a key factor in the development of keratinocytic
cancer after/within the combined intake of potentially/really
contaminated sartans (olmesartan/valsartan) in combination
with hydrochlorothiazide [9].

The situation is analogous within multimedication, and intake
of calcium antagonists (amlodipine/ felodipine) contaminated
with nitrosamines and the development of keratinocytic cancers
[10].

The patient described within this publication presents with
the development of a very likely drug-induced spinocellular
carcinoma of the scalp within the context of actual/potential
nitrosamine-contaminated antihypertensive drugs: valsartan,
hydrochlorothiazide, and lercandipine.

The dose-dependent time intervals required for tumour
initiation, and the pattern of equivalent clinical patterns (either
of skin cancer manifestation or its precursor forms after intake
of nitrosamine/NDSRIs contaminated with different classes
of drugs), could be considered as at least indicative of such a
relationship.

Case report.

We report an 82-year-old patient attending the outpatient
clinic of dermatology and dermatologic surgery for a new-
onset tumor-like lesion of approximately 1-1.5 years' duration
localized in the scalp area (Figure 1) . A year ago, he underwent
outpatient cryotherapy of the scalp due to suspected actinic
keratoses without histopathological verification of the latter.
The co-morbidities were known to be varicose veins of the
lower limbs and arterial hypertension with a history of 10 years.
Systemic medication at the time of presentation to the outpatient
clinic included 1) valsartan 160/hydrochlorothiazide once daily
from January 2020 to 09/ 2023; 2) lercanidipine 10 mg once
daily for 3 years. According to history, the patient was taking
other medications for his hypertension, but these could not be
clarified at the time of hospitalization.

Within the dermatological examination in the area of the
capillitium, parietally on the right, a single ulcer-nodular
lesion of irregular shape and size of 7.5 by 4.5 c¢cm, covered
with yellowish exudate, in places peripherally forming dense
brownish crusts, as well as a confluent dorsomedially localized
satellite erosive lesion covered with a tightly adherent crust
(Figures 1 and 2). Clinically and dermatoscopically, the lesion
was suggestive of a keratinocytic skin tumor. Paraclinical
and apparative diagnostic procedures were without evidence
of metastasis. Surgical removal under local anesthesia was
planned with moderate cardiogenic risk and the need for close
monitoring during the intervention. After disinfection of the
surgical site and placement of local anesthesia with lidocaine
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Figure 1. Epithelial tumour (SCC) formation in the occipito parietal
scalp region.

Figure 2. Preoperative marking of resection fields.

1%, oval excision of the primary tumor was performed with
a surgical margin of safety of 0.5 cm in all directions (Figure 3),
followed by a double hatchet flap with rotation and adaptation
of the wound edges in the periphery (Figures 4-7). Subsequent
histopathological verification was indicative of G2 squamous cell
carcinoma of the skin, with infiltration of one resection line. The
staging was determined to be T2NOMOR 1. Clinical observation of
the patient and re-excision if necessary was recommended.
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Figure 4. Staged skin preparation after tumor removal.
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Figure 5. Formation of a Z-shaped defect.
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Figure 6. Visualization of the defect after lifting
the bleeding.

\\ .

w

both flaps and stopping



Figure 7. Fixation of flap edges with situational sutures before starting
staged wound edge adaptation.
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Figure 8. Clinical findings immediately after surgery and closure of

the defect.
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Figure 9. Clinical picture on postoperative day 18.

77

Discussion.

Contamination of polymedication in polymorbid patients is a
reality that has been formally initialized as a recommendation
by control authorities/FDAs to manufacturers and currently
includes over 250 drugs as actually/potentially contaminated
with  nitrosamines/FDAs, April 2023 [12]. Possible
contaminants in each drug are classified by class on the basis of
their carcinogenic potency and the reference contaminant levels
for each carcinogen, NDSRIs are indicated [12,13].

Both of these regulatory recommendations do not take into
account the concomitant/parallel intake of polycontaminated
drugs, which could lead to the development of single or multiple
skin cancers, as described repeatedly in the medical literature
[9,10,14], as shown in the patient presented by us in this paper.

In practice, the FDA recognizes (1) the presence of potent
"hypothetical carcinogens” in drugs taken by more than 5 billion
patients worldwide [12]; (2) defines 5 subcategories of their
"hypothetical carcinogenic potency” [13], and (3) reference
values for permissible, tolerable intakes of these "hypothetical
carcinogens” for more than 250 drugs [13].

What this means in practice: 1) carcinogens in drugs are
present. Otherwise, their availability would not have been
indicated as an official FDA document in April 2023 [12];
2) within the mono- and/or poly-medication they cannot be
avoided/ could hardly be avoided and this has consequences
[9,10,14] as in the patient presented in this scientific work; 3)
the permissible doses per day within polycontamination could
safely be exceeded many times (difficult to ascertain due to
lack of official data from checks for nitrosamines in relevant
batches/ confidentiality of check results worldwide), [9,10,14];
4) Multi-medication in polymorbid patients could in this very
way cause heterogeneous cancers, including keratinocytic
cancers [9,10,14]. And: 5) for accurate reference limits to be set
for "hypothetical carcinogens”, it is more than obvious that data
are available indicating , that drug intake outside these limits
could be problematic for patients: or "hypothetical carcinogens”
become real. But for the moment, even these regulatory data
remain hidden from the academic community.

Sartans have been described by the FDA as potentially
contaminated with some of the most severe carcinogens/
NDSRIs, possessing carcinogenic potency analogous to the
already well known NDMA, NDEA and NMBA [15].

The contamination of hydrochlorothiazide with nitrosamines
was officially announced by Pfizer in 2022 and batches of this
drug were officially withdrawn from the market [16].

Strange why, though- both valsartan and hydrochlorothiazide
do not appear on the most recent official FDA list of 08.04.2023,
defining acceptable daily intake levels of "hypothetical
carcinogens” in preparations worldwide [12].

Lercanidipine taken by the patient is also not included in the
list of potentially/actually nitrosamine-contaminated/ NDSRIs/
drugs , which however does not exclude its later accreditation/
inclusion in a possible future update of this list.

The polycontamination of multimedication and keratinocyte
cancer generation within the so-called cutaneous nitrosogenesis
is the most advanced and current concept concerning
carcinogenesis and skin cancer in general [9,10,14]. Its



detailed study and elucidation would lead to a drastic decline
in skin cancer incidence worldwide [9,10,14]. Estimates of the
incidence of keratinocytic cancer in general remain alarming
and are increasing with each passing year [17]. A potential
link could be sought between this incidence and the formally
paraphrased intake of “hypothetical carcinogens' by regulators,
leading in the short term to real skin cancers [9,10,14].

The presence of these carcinogens/nitrosamines/NDSRIs
within a combined intake (of sartans/ valsartan with
hydrochlorothiazide and/or with calcium antagonists) has been
documented repeatedly in the medical literature as a possible
trigger for keratinocytic cancer [18-21].

Keratinocytic form of cancer (basal cell carcinoma) has
been previously described after combined administration
of lercanidipine in combination with valsartan and
hydrochlorothiazide, potentially/actually contaminated with
nitrosamines [22].

Large-scale retrospective analyses by other colleagues have
associated monomedication with sartans, as well as that with
hydrochlorothiazide, with the development of squamous cell
carcinomas of the skin [23]:

Monomedication with sartans was associated with a relatively
high risk of developing squamous cell carcinomas: Unadjusted
OR (95% CI): 2.50 (1.93- 3.23)/Adjusted OR (95% CI):
2.22 (1.37- 3.61) [23]. The risk of developing squamous cell
carcinomas after intake of sartans/ARBs was more than doubled
and remained constant [23].

Monomedication with hydrochlorothiazide was indicative
of an available serious risk of developing squamous cell
carcinomas, which after stratification reached 4-fold higher :
OR (95% CI): 2.97 (2.33- 3.79) / Adjusted OR (95% CI): 4.11
(2.66- 6.35) [23].

Combined intake of both drugs (hydrochlorothiazides
valsartan) in all likelihood poses serious health risks to patients.
Recent studies on the association of thiazide diuretics and the
risk of keratinocytic skin cancer from 2023 in the Journal of the
American Academy of Dermatology [2], strongly support the
data of Nardone B et al. [23] on the available risk of developing
keratinocytic tumors and melanoma after hydrochlorothiazide
intake [24]. The objectivity of these follow-up studies could
not be questioned, and the correct line of thinking regarding
this possible pathogenetic link has been reestablished [23,24],
strongly concordant with subsequent observations by colleagues,
dermatologists from Eastern Europe [9,10,14].

The third drug taken by the patient is lercanidipine, for which
nitrosamine contaminations are not new and are in fact possible
[25] but are probably currently in the process of clarification
of their carcinogenic potency/reference values and therefore
probably not yet on the 2023 FDA list of potential carcinogens
in drugs [12].

Reconstructive options to cover defects after surgical removal
of tumors in the scalp area include the application of various
flaps: from double hatchet flap [26], rotation advancement flap
[27], triple thombic flap [28], H-flap [28] and many others.
The double hatchet flap performed in the scalp area in the
described patient showed very good postoperative results, and
the postoperative period passed without complications (Figures
8 and 9).
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In addition to the fact that the scientific work represents a
benchmark of a perfectly executed complex dermatosurgical
technique (double hatchet flap), (Figures 3-7) with a subsequent
perfect final result (Figures 8 and 9), it draws attention to a
considerably more important fact: polycontamination with
"hypothetical carcinogens”/ NDSRIs, nitrosamines in the
framework of multimedication in polymorbid patients, is able to
short-term lead to the manifestation of single (or in other cases
-multiple cutaneous tumors). This timeframe is of the order of
1-1.5 years and depends on the extent of contamination of each
affected class of the three drugs being administered: valsartan,
lercanidipine and hydrochlorothiazide. Unfortunately, the data
on single contaminations of each class of drugs, including
those mentioned above, remains confidential and there are
good reasons behind this confidentiality. Reasons that are in all
likelihood "hypothetically worrisome”.

The unraveling of the concept of nitrosogenesis is currently at
an advanced stage and the data on side effects could not remain
concealed as in the last 40-50 years.

It is the duty of every clinician to make his or her own thorough
analysis of the available data at the institution where they work,
and the results should inevitably be made public for the benefit
of the academic community and patients.

Unravelling the puzzle of carcinogenesis cannot become a
reality unless the data concerning the nitrosogenesis of skin
cancer, but also of cancer in general, are formalised. These data
are available and in front of our eyes. The staggering rates of
rising cancer incidence worldwide and their estimated rates
over a 20-year period [29] are absolutely and unequivocally in
accordance with the growing number of nitrosamines/NDSRIs
in number and type, as well as the drugs affected by them (over
250 at present) [12].

Future statistical analysis of these data, with respect to
polymedication in polymorbid patients, would conclusively
prove the leading role of nitrosogenesis in generating
keratinocytic cancers (but not only), at least as an unconditional
cofactor.

Last but not least, a publication by a Turkish collective
should be commented on and analysed, declaring the absence
of any contamination of all sartans that have been screened
for the presence of nitrosamines/NDSRIs in Turkey [30].
This effectively means that “with good will” on the part of the
producers, contamination could be eliminated in the short term
or more quickly than expected.

The dilemma remains: "How to potentiate the billion-dollar
heavy pharmaceutical companies to increasingly manifest this
so deeply hidden goodness of theirs?”
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