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Antihyperglycemic agents in an  evidence desert  
In 2011, there is an ever‑increasing range of anti- 
hyperglycemic options for the treatment of patients 
with type 2 diabetes. Agents from more than 10 drug 
classes cover a broad range of mechanisms thought 
to affect glycemia, including insulin release, insu‑
lin action, glucagon secretion, gut motility, carbo- 
hydrate absorption, and urinary glucose handling. 
This physiologic range and the fact that most pa‑
tients require more than one agent to achieve gly‑
cemic goals invites the use of combinations. The re‑
sult of multitude of choices challenges clinicians and 
their patients to ask: how shall we choose?

The choice of which antidiabetic agent to use 
in a given patient is one that could be very easy 
to answer if we had high‑quality evidence com‑
paring their short- and long‑term effect on out‑
comes that matter to patients including benefits, 
harms, and inconveniences.

Alternatively, one could consider only the abil‑
ity of these agents to reduce glycemia. As such it 
should then be expected that the benefits of gly‑
cemic control would follow the use of an effec‑
tive antihyperglycemic agent. There are two prob‑
lems with this alternative. The first one refers to 

the range of effects of antihyperglycemic treat‑
ments. The second one is the state of knowledge 
about the benefits of pharmacologically induced 
normoglycemia.

Until recently, effective glucose reduction – 
with sulfonylureas and insulin – was associated 
with increased risk of hypoglycemia. In this nar‑
row sense, antihyperglycemic agents have always 
required careful use. Also, knowledge of this effect 
led to selective use of available agents: clinicians 
generally avoid long‑acting sulfonylureas in pa‑
tients at high risk of hypoglycemia, such as the el‑
derly. Unfortunately, and this is a key concept in 
modern diabetology, the effects of therapeutic 
agents on glycemia do not fully capture their im‑
pact on patients, i.e., these agents have nonglyce‑
mic actions that cause important adverse effects, 
including mortality. Also, there appears to be no 
net benefit of pharmacologically aided normo- or 
near‑normoglycemia in patients with type 2 dia‑
betes using contemporary therapies.1

This brings us back full circle: we need high‑ 
-quality evidence comparing their short- and 
long‑term effect on outcomes that matter 
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Abstract

The choice of antihyperglycemic agents has become more complex as new drug classes have appeared 
and evidence about their efficacy and safety accumulates. Unfortunately, direct and fair comparisons 
are lacking and the clinician and patient are left to decide among agents with different safety and bur‑
den profiles. Furthermore, the relative efficacy of these agents beyond their ability to lower hemoglobin 
A1c – that is, in their ability to reduce the risk of diabetes complications – remains uncertain. In this sea 
of uncertainty, interests other than those of the patient actively shape choices. It is our expectation 
that better evidence, better policy and better decisions will eventually become routine in the care of 
patients with diabetes.
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their priority for each specific patient – must be 
considered in choosing a diabetes drug.

One important aspect of these medicines 
is their cost to the user. In the United States, 
the out‑of‑pocket costs for the patient for these 
medicines can range from 5 cents per day to 10 
dollars per day, making cost an important deter‑
minant of which agent to use. Newer agents and 
those not yet available in generic form are most 
expensive. Most newer agents (glitazones, glip‑
tines [dipeptidyl peptidase 4 inhibitors] and other 
incretins such as glucagon‑like peptide 1 [GLP‑1] 
analogues) lower glucose in a glucose‑sensitive 
way, i.e., they are associated with a negligible 
risk of hypoglycemia (and thus require minimal 
glucose monitoring), something they share with 
biguanides (metformin) and α‑glucosidase inhib‑
itors, two older drug classes. Weight loss is most 
common with injectable GLP‑1 analogues; gliptins 
and metformin are weight neutral; glitazones and 
sulfonylureas lead to weight gain. Additional con‑
siderations include the need to self‑monitor glu‑
cose and how they are used (route and frequency 
of dosing). There appears to be small differences 
in the extent to which these agents lower HbA1c 
(most powerful [HbA1c reductions in the 1%–2% 
range] appear to be metformin, sulfonylureas, 
and glitazones; insulin is by far the most power‑
ful glucose‑lowering agent).

In addition to these considerations, clini‑
cians need to keep up to date with revelations of 
long‑term consequences of these agents.
1  Metformin has accumulated some evidence 
suggesting that it may have beneficial cardiovas‑
cular4 and anticancer effects.5 That this agent can 
cause lactic acidosis is poorly supported by indi‑
rect and weak evidence.6 In patients with renal 
function impairment, caution often calls for re‑
stricting the use of metformin, but the thresh‑
old for discontinuation requires careful consid‑
eration of the remote yet potential risk of lactic 
acidosis against the disadvantages of the alterna‑
tives. Its main side effects appear to be gastroin‑
testinal and, often, short‑lived.
2  For some time, uncertainty existed about 
the cardiovascular effects of sulfonylureas. There 

to patients2 including benefits, harms, and 
inconveniences.

The latest evidence summary  A recent system‑
atic review of the available evidence comparing 
antihyperglycemic agents found that the avail‑
able evidence was quite sparse, both for new 
and old agents, rarely assessed their impact on 
patient‑important outcomes, and whatever evi‑
dence exists it is fraught with imprecision and 
inconsistency.3 This is the  best available evi‑
dence; an evidence‑based approach must make 
use of this science, along with available mecha‑
nistic knowledge, to find a medicine that best fits 
the biology of the specific patient.

Interestingly, the recent systematic review fo‑
cused on deriving head‑to‑head conclusions for 
both monotherapy and for second‑line agents. 
Due to the inclusion criteria requiring that more 
than one agent be compared (i.e., no placebo‑ 

-controlled trials), inferences for newer agents – 
all of which were compared against placebo – are 
limited. In addition, the authors suggest that 
the length of typical trials were brief and thus, 
long‑term outcomes could not be assessed. None‑
theless, this review concludes that metformin is 
the best first‑line agent and all two‑drug combi‑
nations were similarly effective at reducing hemo‑
globin A1c (HbA1c) levels. Overall, monotherapy 
typically reduces HbA1c by one percentage point, 
with greater reductions achieved proportional to 
the baseline HbA1c, i.e., higher HbA1c will be asso‑
ciated with larger HbA1c reductions (TABLE).

The nature of choosing antihyperglycemic agents  Un‑
fortunately, glycemic control is not the only or 
most important goal for most patients with dia‑
betes,2 and the biology of the specific patient is 
not the only or most important context to consid‑
er in choosing a diabetes agent. We put forward 
that patients with diabetes value living their lives 
as healthy people, able to seek dreams, care for 
loved ones, and pursue challenges unhindered by 
symptoms or side effects, disease complications 
or treatment burdens. Thus, these goals – and 

Table  Comparison of available antihyperglycemic agents3

Drug A Drug B Decrease in HbA1c Weight gain Likelihood of 
hypoglycemia

Met SU A = B A <B A <B

Met TZD A = B A <B NA

Met DPP‑4 A >B A <B NA

Met Meg NA NA A<B

SU Meg A = B A = B A =B

SU TZD A = B A <B A >B

SU GLP‑1 NA A >B A >B

Abbreviations: DPP‑4 – dipeptidyl peptidase 4 inhibitors (e.g., sitagliptin, saxagliptin), GLP‑1 – glucagon‑like peptide 1 
analogues (e.g., exenatide, liraglutide), HbA1c – hemoglobin A1c, Meg – meglitinide (e.g., repaglinide, nateglinide),  
Met – metformin, NA – not available/applicable, SU – sulfonylureas (e.g., glipizide, glyburide, glimepiride), TZD – 
thiazolidinediones (e.g., pioglitazone, rosiglitazone)
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new drugs are ultimately associated with previ‑
ously unrecognized adverse consequences. Also, 
prescribers must be candid about their own pref‑
erences for these agents, as many may prefer to 
expose patients to new oral agents of relatively 
low potency rather than to embark with the pa‑
tient on initiating insulin.

We have worked to develop interventions for 
use at the point‑of‑care that help clinicians and 
patients consider what is known about diabetes 
medicines and choose them based on the way 
they could affect issues patients consider im‑
portant.15 Given the paucity of evidence about 
long‑term benefits and harms and short‑term 
benefits (beyond reducing symptoms of hyperg‑
lycemia), we focus the conversation on choosing 
the medicines based on their nonglycemic effects 
and on the burden their use imposes on patients’ 
daily routines. In a small randomized trial in pri‑
mary care, we were able to show that these tools 
were very acceptable to clinicians and patients, 
patients were more knowledgeable at the time of 
making a choice, were more engaged in making 
a choice and doing so did not impact their HbA1c 
or adherence to therapy.16 Two larger trials eval‑
uating these tools in primary care clinics are on‑
going. These decision aids represent a patient‑ 

-centered approach to the translation of the com‑
parative effectiveness report.17

The alternatives to patient‑centered approach‑
es are formulary policies and clinical algorithms. 
Indeed, the American Diabetes Association and 
the European Association for the Study of Dia‑
betes have proposed an algorithm that guides cli‑
nicians in choosing the ideal drug and drug se‑
quence for most patients.18 According to this algo‑
rithm, all patients without contraindications must 
start with metformin, with sulfonylureas and gl‑
itazones as second‑line agents, and incretins as 
third‑line agents. The guidelines recommend initi‑
ating insulin as second‑line agent among individ‑
uals with a HbA1c >8.5% or hyperglycemic symp‑
toms. However, given the impact of initiating in‑
sulin on the patient’s life, this decision needs to 
be thoughtfully and jointly considered by the pa‑
tient and the clinician.

The reality and our hope  An analysis of prescrip‑
tions written for diabetes drugs in the last few 
years in the United States shows that rather than 
a practice‑inspired by algorithms or based on pa‑
tient preferences, the practice appears to reflect 
the adoption of the latest drugs or drug combina‑
tions. This appears particularly problematic giv‑
en our discussion above of the lack of evidence of 
safety or efficacy of many of these preparations.

Much discussion comes from the literature. But 
this literature, we have uncovered, is in great part 
determined by the financial relationships the au‑
thors of published opinions have with for‑profit 
interests. Wang et al.19 reported a very strong 
relationship between financial relationships 
and the direction of opinions about the safety 
of rosiglitazone and recommendations for its 

appears to be insufficient evidence to confirm 
the concern that emerged most clearly from 
the UKPDS trial (United Kingdom Prospective 
Diabetes Study), but that concern remains.7

3  In the last few years, the spotlight has been 
on glitazones. Both agents available in this drug 
class have been associated with an increased risk 
of heart failure.8 Also, they reduce bone mineral 
density and in at‑risk patients, e.g., postmeno‑
pausal women, can increase the risk of fragili‑
ty fractures.9 Rosiglitazone appears to increase 
the risk of myocardial infarction by about 40% 
(comparable but in opposite direction to the mag‑
nitude of risk reduction expected with high‑dose 
statins).10 Pioglitazone may also increase the risk 
of bladder cancer.11

4  Data is accumulating supporting the safety 
of incretins, while some concerns have recent‑
ly emerged from data reported by clinicians to 
the Food and Drug Administration (FDA) about 
an increased risk of pancreatitis and pancreatic 
cancer with these agents.12

5  The use of insulin glargine, common in pa‑
tients with type 2 diabetes, has been controver‑
sially associated with an increased risk of can‑
cer.13

Pathophysiological explanations exist to sup‑
port all these effects. When taken together, it is 
clear that: 1) patients are choosing between drugs 
with potentially important side effects of differ‑
ent impact; 2) to offset these adverse effects, im‑
portant benefits must also result from their use, 
yet these benefits either do not exist or are yet 
to be demonstrated.

What should clinicians and patients do?  It is dif‑
ficult to argue for any other drug to be used as 
first line other than metformin. The main excep‑
tion would be patients who are very hyperglyce‑
mic when first diagnosed. In these patients, insu‑
lin is most effective and fast in improving symp‑
toms and achieving glycemic control. But not all 
patients will place a higher value on fast improve‑
ments while placing a relatively lower value on 
using injectable agents, self‑monitoring, and ex‑
periencing hypoglycemia even for short periods; 
for these patients metformin alone or with sulfo‑
nylureas is usually sufficient (alongside lifestyle 
modifications). While there are contraindications 
to the use of metformin, most are only weakly 
supported by evidence of harm, and some have 
been superseded as weak evidence of benefit has 
emerged (e.g., patients with heart failure)14.

We believe the patient should choose what 
agent to add to metformin after they begin ex‑
periencing hyperglycemia on metformin or with 
what to replace metformin if the patient cannot 
tolerate the drug. Here the distinct safety and 
burden profile of each of the available agents 
as we described above calls for patients and cli‑
nicians to consider these effects and choose 
which medicine best fits the patient’s context. 
The careful prescriber should educate patients 
about the relatively high frequency with which 
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continued use. These opinions likely delayed 
the removal of rosiglitazone from the Europe‑
an market and successfully kept this agent avail‑
able in Canada and the United States. Similar fi‑
nancial interests appear to affect other aspects 
of diabetes care, including definitional changes, 
target choices (“HbA1c <7% by 2007”), and ex‑
tant guidelines.20

Large geographic variations also suggest 
that pharmaceutical detailing, lobbying, and 
deal‑making with formulary administrations and 
other mechanisms are influencing prescription. 
Note that after the European removal of rosigli‑
tazone from the market and the FDA restrictions 
in its use, Americans were still being actively pre‑
scribed this drug. In 2010, there were more than 
2.5 million prescriptions filled for rosiglitazone 
in the United States. Prior to that we had ob‑
served significant geographical variation in use 
of these agents.21 This suggests the role of forces 
other than clinical needs of the patient.

Finally, experts often feel they have to use 
the latest agents to both accrue experience with 
these agents and to impress their patients into 
thinking they are keeping up‑to‑date. The only fair 
way we see to justify this practice is that these 
clinician preferences are explicitly shared with 
patients, that the experience is accrued as part 
of a formal protocol, and that these clinicians 
retain an instinctive skepticism about market‑
ing claims that may be pushing them to adopt 
new agents faster than what their wisdom would 
recommend.

Thus, we have expectations for impartial reg‑
ulatory agencies less interested in promoting in‑
novation than in promoting safety; for formulary 
designers less interested in making deals than in 
ensuring that the pharmacopeia remains conser‑
vative; for clinicians who prescribe drugs con‑
servatively and thoughtfully; and for informed 
and engaged patients who will actively partner 
in choosing the best antihyperglycemic drug for 
their specific context. To the extent that these ac‑
tors work for patients’ well being, we see our ex‑
pectations eventually satisfied. To the extent that 
health care delivery is seen as a profitable indus‑
try, our only hope will be a patient revolution.
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Streszczenie

Wybór leków hipoglikemizujacych stał się obecnie bardziej złożony niż dotychczas, gdyż pojawiły się nowe 
klasy leków oraz mamy coraz więcej danych na temat ich skuteczności i bezpieczeństwa. Niestety brak jest 
bezpośrednich i bezstronnych porównań tych leków i lekarze oraz pacjenci stoją wobec wyboru spośród 
leków różniących się profilem bezpieczeństwa i obciążeń. Ponadto nadal brakuje pewnych danych odnośnie 
do ich względnej skuteczności, w tym zdolności do zmniejszania ryzyka rozwoju powikłań cukrzycy, a nie 
tylko zdolności do zmniejszania odsetka hemoglobiny A1c. Ponadto istotny wpływ na wybór leków mają 
interesy podmiotów innych niż pacjenci. Mamy nadzieję i oczekujemy, że lepsze dane naukowe, lepsza 
polityka oraz lepsze decyzje będą podstawą codziennej opieki nad pacjentami z cukrzycą.

Słowa kluczowe

cukrzyca typu 2, leki 
hipoglikemizujące, 
podejmowanie decyzji 
klinicznych, 
patient‑centered care
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Sekcja Chorób Serca u Kobiet Polskiego Towarzystwa Kardiologicznego, 

Uniwersytet Jagielloński Collegium Medicum, 
Polskie Towarzystwo Badań Radiacyjnych.

Sympozjum satelitarne odbywać się będzie w Collegium Medicum Uniwersytetu Jagiellońskiego 
w Krakowie w dniach 02–03.09.2011.

Future directions in cardiovascular research – would they impact diagnostics in women?
Chairmen:  Prof. Danuta Czarnecka, Prof. Waldemar Banasiak, Prof. Kalina Kawecka-Jaszcz 

Prof. Renata Cifkova (Czech Republic), Epidemiology and prevention of cardiovascular diseases.

Prof. Serap Erdine (Turkey), Gender differences in pathophysiology and treatment of hypertension.

Prof. Barbara Jarząb (Poland), New techniques in diagnostic imaging – PET-CT for imaging  
of cardiovascular disease. 

Prof. Witold Rużyłło (Poland), New techniques in diagnostic imaging – cardiology. 

Prof. Zdzisława Kornacewicz-Jach (Poland), Interventional cardiology in women – are complications 
in 2011 still an important problem?

Prof. Kalina Kawecka-Jaszcz (Poland), Treatment of oncologic patients with heart disease.

Prof. Krzysztof Krzemieniecki (Poland), Cardiologic complications among women undergoing 
oncologic treatment.

Prof. Beata Tobiasz-Adamczyk (Poland), Health related quality of life in women after cancer 
treatment.

Social and cultural determinants of women health
Chairmen: Prof. Beata Tobiasz-Adamczyk, Prof. Sara Carmel

Prof. Mall Leinsalu (Sweden), Epidemiological evaluation of gender-related differences in health.

Prof. Sara Arber (England), Gender-related differences in quality of sleep.

Prof. Sara Carmel (Israel), Gender and will to live in older age.

Prof. Antonina Ostrowska (Poland), Gender-related inequalities in health.

Prof. Krystyna Slany (Poland), Gender-related inequalities in Poland.

Prof. Małgorzata Fuszara (Poland), Developement of gender studies in Poland.

Udział w sympozjum jest bezpłatny i gwarantuje punkty edukacyjne.
Więcej informacji: http://icrr2011.satellitekrak.ifj.edu.pl



Gdy klikniesz

Podręczniki Czasopisma Leki Gabinet

uzyskasz dostęp do programu eMPendium, który pozwala Ci korzy­

stać z elektronicznych wersji najważniejszych podręczników Me­

dycyny Praktycznej, artykułów publikowanych w naszych czaso­

pismach, Indeksu leków MP oraz modułu Gabinet, usprawniającego pracę gabinetu lekarskiego i przychodni.

Połączenie między poszczególnymi modułami zapewnia wyszukiwarka, która umożliwia przeszukiwanie treści wszystkich ksią­

żek, artykułów z czasopism oraz Indeksu leków, z uwzględnieniem zdefiniowanych słów kluczowych i ich synonimów. Dzięki 

temu uzyskasz wyczerpujące informacje na niemal każdy temat związany z medycyną.

Moduł ten pozwala wygodnie korzystać 
z elektronicznych wersji najważniejszych 
podręczników Medycyny Praktycznej: 
„Chorób wewnętrznych” pod red. 
prof. A. Szczeklika, „Kardiologii” 
pod red. prof. A. Szczeklika 
i prof. M. Tendery oraz „Podstaw 
chirurgii” pod red. prof. J. Szmidta 
i dr. hab. J. Kużdżała.

Treść elektronicznych wersji 
podręczników jest na bieżąco 
aktualizowana.

Każdy podręcznik zawiera ryciny, 
tabele oraz filmy. Nowością w wersji 
elektronicznej podręcznika „Choroby 
wewnętrzne” są bogato ilustrowane 
atlasy: hematologiczny, badań 
obrazowych klatki piersiowej i in.

Moduł zapewnia dostęp do artykułów 
publikowanych na łamach wszystkich 
czasopism Medycyny Praktycznej, 
pozwalając na interaktywne 
korzystanie z ich treści, np. szybkie 
wyszukiwanie, dodawanie własnych 
notatek do treści artykułu czy 
zakreślanie fragmentów tekstu.

Moduł ten zawiera aktualizowany 
na bieżąco system informacji o lekach 
opracowany przez zespół redakcyjny 
Medycyny Praktycznej. Baza leków 
dynamicznie zmienia swoją zawartość, 
a codziennie aktualizowanych jest 
kilkadziesiąt rekordów. Korzystając 
z danych zawartych w module Leki, 
można drukować recepty w ramach 
modułu Gabinet.

Moduł do obsługi gabinetu 
lekarskiego lub przychodni, który 
znacząco usprawnia prowadzenie 
dokumentacji medycznej.

W skład tego modułu wchodzą: 
wyszukiwarka, terminarz, 
wielofunkcyjna elektroniczna 
kartoteka pacjentów; umożliwia 
drukowanie recept, zaleceń dla 
pacjenta, skierowań, zaświadczeń 
i zleceń oraz wystawianie druków 
ZUS ZLA, rachunków i faktur.

eMPendium dostępne jest w wersjach na komputery PC z systemem Windows, 
tablety z systemem Android, iPad oraz telefony komórkowe (iPhone, Android, 
Symbian, Windows Phone 7)

www.empendium.mp.pl


