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 We find medical device company Senzime well-positioned to capitalise on changing market 
dynamics driven by strengthened clinical guidelines recommending the use of quantitative 
monitors when administering muscle-paralysing drugs. As a manufacturer of the quantitative 
monitor system TetraGraph, we believe Senzime is on a trajectory to become a leading 
player in this field and deliver strong growth for many years to come. We find the business 
model highly attractive, as it creates significant entry barriers for competitors once the 
monitor is integrated into clinical routines at hospitals, leading to opportunities for recurring 
sensor sales. 

Sweden-based Senzime is a rapidly growing company that develops, manufactures, and 
markets patient monitoring systems designed to enhance patient safety and improve clinical 
outcomes. The release of new clinical guidelines in the US in late 2022 was a huge milestone 
for the company, as it recommends the use of objective monitoring of patients. We have 
noted a similar trend in many countries and regions, prioritising objective quantitative 
measurement over subjective evaluation to reduce risks for patients under anaesthesia. 

We view the TetraGraph system as one of the best products in the industry for monitoring 
patients under the effects of neuromuscular blocking drugs, and the company has an 
opportunity to capture a large share of this USD+1bn market as a technology shift grows in 
importance. Senzime sales have grown considerably since the new guidelines was 
introduced. With a rapidly growing installed base and strong customer inflows, we expect 
Senzime to continue showing high net sales growth up to 2026 with a CAGR of 92%, turning 
its business to positive numbers and positive cash flows.    

We arrive at a fair value range of SEK10–14 per share. While our DCF indicates an attractive 
valuation, short-term multiples could seem stretched. However, we believe that Senzime is 
a pure growth case where investors should adopt a long-term perspective, looking beyond 
the current year and the company's near-term need to strengthen its finances. 
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Company description   
Senzime is a leading global medical device company, providing innovative algorithm-powered monitoring solutions 
to increase patient safety during and after surgery. Through these solutions, the company are driving a technology 
paradigm shift in the industry. 

  Source: Carnegie Research & FactSet 
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Investment thesis  
Senzime’s core product line is the TetraGraph system, designed for accurate and precise 
measurement of  paralysis levels in patients under anaesthesia, and it has been validated 
in clinical studies. New clinical practice guidelines have been published in key markets 
such as the US and Europe, which clearly support a shift toward monitoring patients with 
quantitative methods rather than the traditional subjective assessment of  patients' 
conditions. We believe Senzime is well positioned to capitalize on these changes in market 
dynamics within this over USD 1 billion market opportunity.  

Validated performance  
TetraGraph has received CE marking in 2018, 510(k) clearance by the FDA in 2019, and approval 
in other important markets such as Japan and South Korea in the same year. The system enables 
real-time monitoring of  neuromuscular function and is designed to detect neuromuscular block. 
TetraGraph is based on electromyography (EMG), a technology that offers advantages over 
acceleromyography (AMG) monitors, which have been on the market for about two decades. 
TetraGraph is backed by strong clinical data (external and internal), providing a solid foundation 
and a significant opportunity for it to become the leading monitoring system in this field. The 
strength of  the product has further been validated by several prestigious orders that Senzime has 
secured after extensive evaluation, competing against other players in the industry. 

Guidelines driving a shift at hospitals 
The release of  new clinical guidelines in US and Europe in late 2022 and early 2023 recommending 
the use of  objective monitoring of  patients has been an important milestone for Senzime. We 
have seen a similar trend in many countries, of  prioritising objective quantitative measurement 
over subjective evaluation to reduce risks for patients under anaesthesia. With new guidelines we 
notice a significantly increased interest within the healthcare sector to implement objective 
monitoring of  patients receiving muscle relaxants during surgeries, with a growing order intake 
and sales growth. We estimate that this market opportunity exceeds USD1bn, and the current use 
of  objective monitoring systems in hospitals is relatively limited—both in the EU and particularly 
in the American market.  

Attractive business model 
Senzime operates on a B2B model, targeting healthcare providers such as hospitals and surgical 
centres. The company generates revenue through the sale of  its TetraGraph device and the 
accompanying disposable sensors. As we understand it, the customers’ evaluation process is 
usually lengthy, as it often involves assessing both different technologies and competitors’ 
offerings. When winning such tenders it creates high entry barriers to competition, and thus 
offering an attractive long-term opportunity to build recurring sensor revenue for many years. 
However, Senzime is small company, competing with some of  the largest players in the medical 
technology field.  

Recently, Senzime updated its financial goals, which we find credible. We estimate that sales will 
meet the lower end of  these goals and that the company will become cash flow positive by late 
2026. However, Senzime has a history of  not meeting its financial goals, which essentially have 
been postponed every two years, with some adjustments. With this in mind, we believe investors, 
understandably, may view the new financial ambitions with some scepticism. From a DCF 
valuation perspective, we find the current valuation attractive. In the short term, the valuation may 
appear rich from a multiple’s perspective. However, as the company meets our expectations, 
valuation multiples are likely to decline rapidly. We believe that once Senzime turns to positive 
financial performance, it can trade at a premium compared to sector peers. In the short term, 
there is a need to strengthen the company's financial position, but we believe investors will be 
rewarded in the long run. 
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Company overview 
Senzime is a fast-growing medical device company that develops, manufactures, and 
markets patient monitoring system solutions designed to enhance patient safety and 
improve clinical outcomes – its stated mission is to eliminate postoperative complications. 
The core of  its product offering is the TetraGraph system, developed to monitor patients 
under anaesthesia during surgery with neuromuscular blocking drugs (NMBDs), i.e. 
muscle-paralysing drugs. To take advantage of  the increasingly favourable market 
conditions, Senzime has established a commercial presence in its key markets, with direct 
sales and clinical teams in the important US market. Sales have been picking up 
substantially since early 2023, and as of  the end of  June 2024 the company reported LTM 
sales of  SEK47.0m, representing Y/Y LTM growth of  96%. Its shares have been traded 
on the Nasdaq Stockholm main market (SEZI) since June 2021, and since October 2023 
trading in its shares is available on the OTCQX market (SNZZF). 

Celebrating its 25th anniversary this year, the company was founded in 1999 with the purpose of  
developing patient-oriented systems for measuring life-critical substances. As the company 
evolved, the core of  the company today, the TetraGraph monitor system, became part of  Senzime 
after the acquisition of  Acacia Designs B.V. in 2016. The acquisition gave shareholders of  Acacia 
50% ownership of  the merged companies. The innovation of  TetraGraph originates from the 
Mayo Clinic in the US, and its development continues, drawing on experience from over 300,000 
clinical cases. To protect the innovation, numerous patents have been filed by the company and 
approved globally. In connection with the merger, Philip Siberg, the CEO of  Acacia Designs, was 
elected as chairman of  Senzime. The co-founder of  Acacia, Professor Sorin J. Brull, MD, was 
elected to the board of  directors, where he still holds a seat, and has been appointed Chief  Medical 
Officer. Beyond being one of  the inventors of  TetraGraph, Dr. Brull is an authority in the field 
of  anaesthesiology and is a Professor Emeritus at the Mayo Clinic College of  Medicine. 

The company is headquartered in Uppsala, Sweden. However, its commercial reach is wide, and 
its monitoring systems are marketed by a direct sales organisation in Germany and in the US, and 
through licensing and distributor partners covering over 30 markets.  

Geographic commercial footprint 

 

Source Company material 

Senzime operates on a B2B model, targeting healthcare providers such as hospitals and surgical 
centres. The company generates revenue through the sale of  its monitoring devices and the 
accompanying disposable sensors that are essential for the operation of  these systems. As we 
understand it, the customers’ evaluation process is usually lengthy, as it often involves assessing 
both different technologies and competitors’ offerings. However, winning such tenders creates 
high entry barriers to competition, thus offering a very attractive long-term opportunity to build 
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recurring sensor revenue. To stimulate sales, we believe Senzime offers its customers the flexibility 
to outright buy or to acquire monitors under a sales type lease agreement. We believe, lease 
proposals could include contractual commitments to purchase a minimum number of  sensors. A 
third alternative would be a type of  equipment placement agreement, where customers agree to 
purchase sensors at a price that may include a premium above the list price, to compensate for the 
device. 

In late 2022, the American Society of  Anaesthesiologists (ASA) presented its new practice 
guidelines of  neuromuscular monitoring of  NMBDs during and after general anaesthesia. These 
guidelines speak in favour of  using quantitative monitoring instruments like the TetraGraph over 
the more prevalent subjective methods, with the aim to improve patient safety and to lower the 
risk of  anaesthesia-related complications. Since the guidelines were published in early 2023, we 
have seen a substantial boost of  the order intake for Senzime, which also has translated into an 
increase in sales. Clinical guidelines corresponding to those from ASA were also strengthened in 
Europe at the same time, by the European Society of  Anaesthesiology and Intensive Care 
(ESIAC), but the impact on sales has not yet been as pronounced as in the US. The two charts 
below show how sales have picked up since Q1(23), and how dominant the US market has 
become.  

   

At the beginning of  2024, the company had 52 full-time employees, with approximately half  of  
them dedicated to sales. We believe the organisation has been significantly strengthened over the 
past two years. Since May 2023, the company’s CEO has been Philip Siberg, who previously served 
as chairman of  the board, a role he had held since the acquisition of  Acacia Designs in 2016. 
Chairman of  the board since 2023 is Per Wold-Olsen, with extensive experience from the life 
science industry spanning more than 30 years. In support to the management, Dr. Wolfgang Reim 
has been appointed senior advisor to the board. He has as a long industry career including 
positions as CEO of  the Ultrasound Division of  Siemens Healthcare and CEO of  Dräger Medical 
during 2000–06.  

In connection with its Q2(24) report, Senzime made revisions and updated its financial ambitions 
from 2022, basically extending its previous sales projections by one year to 2026, and adding to 
that a 5–7-year revenue goal. The new financial ambitions are as follows:  

• Senzime’s mission is to be the undisputed global market leader in the field of  EMG-based 
quantitative neuromuscular, train-of-four monitoring 

• By 2026, reach revenues of  SEK250m–350m and be cash flow positive during the year 

• 5–7-year milestone to reach revenue exceeding SEK1bn 

Further, Senzime estimates that the global market for EMG-based neuromuscular monitoring will 
grow at a steep trajectory over the next decade, but has not provided any financial details.   
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As we have already alluded to, the commercial operations today are focused on the TetraGraph 
system; however, Senzime’s product portfolio is wider and includes, for example, the ExSpiron 
system. ExSpiron is based on a technology to monitor patients’ respiratory function outside of  
the operating room. The product line was acquired in 2022, when Senzime bought Research 
Motion in a deal initially worth some USD19m, according to the announcement. So far, this deal 
has not played out as expected, and we have seen only limited sales volumes. Senzime indicates 
long sales cycles and more favourable conditions for the TetraGraph system, hence why marketing 
of  the ExSpiron is deprioritised. At this point, the acquisition appears to us to be, at best, not 
optimally timed.  

All the company’s monitors are manufactured in-house at its headquarters in Uppsala, while 
sensors are produced by a contract manufacturer. To keep up with current demand, manufacturing 
has been extended and now has a capacity of  close to 3,000 instruments per year. We believe the 
manufacturing site is scalable with the need of  only minor investment to further expand its 
capacity. The facilities are regularly inspected by authorities.  

Company history 

 
Source: Company Material 

1999 Senzime is founded with the business idea of developing patient-oriented systems for 

measuring life-critical substances.

2001 The Crafoord family, represented by Adam Dahlberg, invests in the company.

2004 The first prototype is completed: CliniSenz – a blood glucose analyzer for post-operative 

and continuous monitoring of patients in a hospital environment.

2007 Senzime is admitted to trading on Aktietorget.

2011 Patent obtained for CliniSenz

2015 Senzime acquires MD Biomedical AB, the developer of OnZurf Probe, a new generation of 

microdialysis catheters.

2016 Licensing agreement with Fukuda Denshi in Japan. Senzime acquires Acacia Designs B.V. 

thereby obtaining TetraGraph, broadening the product range to include solutions for 

patients undergoing anesthesia.

2017 Senzime listed on Nasdaq Stockholm First North Growth Market

2019 Marketing approval in the US, Japan and South Korea, allowing us to market and sell 

our products in these markets.

2020 Establishing a subsidiary in the US, Senzime Inc. Building a sales organisation and 

receiving breakthrough order from a US university hospital

2021 Inauguration of Senzime’s manufacturing facility in Uppsala, Sweden. Senzime's TetraGraph 

system and new manufacturing facility certified against MDR.  Listed on Nasdaq 

Stockholm’s main market. Establishing a subsidiary in Germany, receives first breakthrough 

order from German university hospital

2022 FDA 510k-clearance for new disposable sensor intended for monitoring of children. 

Acquisition of Respiratory Motion. Strategic license and connectivity agreement with 

Masimo. CE-MDR approval for new disposable sensor intended for small children. US and 

European guidelines for neuromuscular blockade management

2023 Commercial breakthrough year with sales growth of 155%. Growth driven by new clinical 

guidelines from leading anesthesia societies in US and Europe. Several large contracts 

with US hospitals, including largest order ever. Expanded partnership with Fukuda Denshi. 

Outlicenced ExSpiron in Chinese market. First step launched in partnership with Masimo. 

Received ISO 14001 certification. Launch of TetraSensitive, first EMG sensor for sensitive 

skin. Several new studies validating the TetraGraph technology. Senzime's share cross-

traded at US-based OTCQX list

2024 Expanded US commercial operations. Received largest US deal ever. Granted new 

European TetraGraph system patent. Secured contract with highest ranked children's 

hospital in the US. Secured first Group Purchasing Contract (GPO) in the US. New 

studies out confirming TetraGraph's leading accuracy and precision. Licensee Fukuda 

Denshi lanched integrated TetraGraph module in Japan
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A technology shift has started  
The release of  new clinical guidelines in the US in late 2022 recommending the use of  
objective monitoring of  patients was one of  the most important milestones in Senzime’s 
25-year history. We have seen a similar trend in many countries, of  prioritising objective 
quantitative measurement over subjective evaluation to reduce risks for patients under 
anaesthesia. 

Background  
It is estimated that more than 300 million major surgeries are performed globally every year (World 
Health Organization), of  which over 40-50 million procedures are performed in the US. During 
major surgery most patients will be under anaesthesia, with the objective to ensure patient safety, 
comfort and relief  from feeling pain. These goals can be achieved through different types of  
anaesthesia, depending on the complexity of  the procedure. For complicated surgeries, involving 
internal organs or other invasive or time-consuming procedures, patients may be given general 
anaesthesia. Under general anaesthesia most often the whole body is affected by medications, 
making patients unconscious and unable to move (paralysed). The first documented use of  a 
general anaesthesia was in Japan in 1804, when physician Seishu Hanaoka performed a surgical 
removal of  breast cancer tissue on a 60-year-old woman. 

First use of general anaesthesia 

 

 Source: Surgical casebook by Hanaoka Seishū (1760-1835), National Library of Medicine 

In this report, we focus on the aspect of  general anaesthesia that involves muscle relaxation, 
specifically the induction of  paralysis in patients with neuromuscular blocking drugs (NMBDs). 
These drugs work at the neuromuscular junction by blocking the transmission of  nerve impulses, 
thereby preventing muscle contraction. NMBDs are commonly used in medical settings, 
particularly during surgeries and in intensive care units to for example:  

• Improve surgical conditions 

• Facilitate intubation 

• Insure immobility during critical surgical operations 

In short, NMBDs block the transmission of  electrical signals from nerves to the muscles, resulting 
in temporary muscle paralysis that prevents spontaneous movement and breathing in the patient.  

NMBDs associated with risks 
Curare, an early form of  NMBD, was introduced into the medical setting in the 1940s and, in the 
following decades, significant discoveries were made about NMBDs. These advancements have 
greatly influenced the field of  anaesthesia, leading to the development of  a variety of  NMBDs 
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with different onset times, durations and mechanisms of  action (more about this in the appendix).  

Administration of  NMBDs to patients requires titration to achieve the desired level of  
neuromuscular block. Once the desired level has been achieved, the patient should be monitored 
and assessed to ensure that the neuromuscular block is maintained throughout the procedure and 
to eventually confirm neuromuscular function recovery. There are several risks and potential 
adverse events associated with NMBDs, with one of  the most significant being respiratory failure. 
These drugs paralyze the respiratory muscles, which can result in inadequate ventilation if  not 
properly monitored and managed. This can be particularly concerning during the recovery phase 
if  the neuromuscular blocking effect has not yet fully worn off  as the patient wakes up (residual 
neuromuscular blockade).  

Methods for assessing patients’ neuromuscular blockade 
In the early days, when using NMBDs, clinical assessment was used to evaluate the status of  the 
patient. Clinical assessments are the simplest and the oldest method, where the anaesthesiologist 
for example asks the patient to lift its head or leg up from a stretcher and maintain the position 
for five seconds, and a sustained strong hand grip. It can also involve measuring the amount of  
air that moves in or out of  the lungs. However, numerous studies have demonstrated that clinical 
assessment is both insensitive and imprecise, often failing to accurately distinguish adequate 
patient recovery. The sensitivity of  this method is highly dependent on the anaesthesiologist’s 
ability to accurately assess patients. Another drawback is that it requires the patient to be 
conscious. 

In the late 1950s peripheral nerve stimulators (PNS) were introduced as a tool to monitor a 
patient’s level of  paralysis. A PNS delivers an electrical stimulus to a nerve, allowing clinicians to 
assess muscle response either visually or by feeling the patient’s reaction. While the device is 
convenient, its effectiveness is still dependent on the clinician’s ability to evaluate the patient’s 
response, making the assessment subjective.  

Peripheral nerve stimulator - SunStim 

 

Source: The New England Journal of Medicine, 2014  

In the 1970s the train-of-four (TOF) method was introduced and has since become the most 
commonly used tool to assess neuromuscular block. TOF involves delivering a pattern of  four 
brief  equal electrical pulses to a peripheral nerve at 0.5 second intervals. The electrical stimulus is 
often applied to the ulnar nerve in the wrist, and the response is assessed by measuring the 
contraction of  the thumb, the adductor pollicis muscle. 

TOF monitoring can be performed either subjectively with a PNS (qualitatively) or objectively 
with a device (quantitatively). Subjective assessment involves visually counting the number of  
twitches, when using a PNS. In contrast to PNS, quantitative monitors’ response to stimulus is 
measured by the device and it not only counts the twitches but also measures their heights. The 
depth of  neuromuscular block can be defined based on the (TOF) ratio (TOFR), which is the 
ratio of  the strength of  the fourth twitch (T4) to the first twitch (T1) in the TOF sequence 
(T4/T1). In the absence of  NMBDs, each impulse produces a twitch of  equal amplitude or 
acceleration, generating a TOF ratio (TOFR) equal to 1.0. As the level of  neuromuscular blockade 
increases, the twitch response diminishes, with the fourth twitch disappearing first, followed by 
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the third, second, and finally the first. Today, there is broad consensus that adequate recovery of  
neuromuscular function is defined as a TOFR ≥0.9, meaning that the fourth twitch’s amplitude 
corresponds to 90% of  the first.  

The quantitative TOF monitoring technologies currently in use include mechanomyography 
(MMG), acceleromyography (AMG), and electromyography (EMG)-based devices (discussed 
further in the appendix). 

Residual neuromuscular blockade is a significant problem 
Clinical studies have recognized that many patients receiving NMBDs arrive in the recovery room 
with residual neuromuscular blockade (RNB), which suppresses neuromuscular function in vital 
organs. This can clearly have a negative impact on patient recovery after surgery, extending the 
length of  stay in the recovery room/post-anaesthesia care unit (PACU), and decreasing patient 
satisfaction. Additionally, the patients are at risk of  experiencing harmful complications, such as 
upper airway obstruction, the need for reintubation, and pneumonia. 

One of  the first studies to document the problem of  RNB and its prevalence was an article by 
Viby-Mogensen et al., Anesthesiology, 1979. The study revealed that as many as 72% of  patients 
arriving in the recovery room had RNB with a TOFR of  less than 0.9. Despite the significant 
progress that has been achieved since late 1970s, including the availability of  shorter-acting 
NMBDs, the introduction of  effective reversal agents, and advancements in neuromuscular 
monitoring techniques, RNB has remained a common issue in the postoperative setting, with 
approximately half  of  all patients arriving to recovery with lingering paralysis (TOFR<0.9).  

The more recent RECITE-US study (Saager et al., Journal of  Clinical Anesthesia, 2019) revealed 
a high incidence of  residual neuromuscular block among patients undergoing elective abdominal 
surgery. The majority of  patients, 65%, experienced RNB at the time of  tracheal extubation, 
defined as a TOFR of  less than 0.9. Among these, 31% had a TOFR of  less than 0.6, indicating 
a more severe level of  neuromuscular block. This significant level of  RNB was observed despite 
administration of  a reversal agent (neostigmine) and the use of  routine clinical monitoring with a 
PNS.  

In an article by Kheterpal et al., published in Anesthesiology in 2020, a 4.1% incidence of  
pulmonary complications was reported among patients undergoing noncardiac inpatient surgery 
who received neuromuscular blocking reversal agents (either neostigmine or sugammadex). While 
pulmonary complications can lead to mortality, the authors also emphasize the significant financial 
burden these complications can impose, estimating additional costs of  USD100,000 per event. 

Guidelines supportive for a technological shift  
The two examples above, along with many other studies, have been published over the years, 
highlighting the problem of  postoperative RNB. The awareness of  the risks associated with RNB 
during recovery has become widely recognized over the past few decades, supported by evidence 
from the numerous studies and expert opinions that have underscored its importance. The 
response to this growing recognition has gradually been translated into updated clinical practice 
guidelines from national and international professional societies. This has been a slow but steadily 
progressing process.  
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Important national and multinational professional societies clinical practice guideline updates 2010- 

 

Source: Company Material 

The most important progress in improving clinical guidelines that have impacted Senzime over 
the past 20 years were the updates made by the European Society of  Anaesthesiology and 
Intensive Care (ESAIC) at the end of  2022 and the American Society of  Anesthesiologists (ASA) 
in early 2023. These new guidelines were developed independently yet simultaneously, both 
arriving at very similar conclusions, with a shared theme being the need for quantitative 
neuromuscular monitoring when patients are treated with NMBDs. 

The updated ASA practice guidelines for monitoring and antagonism of  neuromuscular block 
were published in January 2023 in Anesthesiology. The guidelines – the primary purpose of  which 
is to reduce postoperative RNB, defined as a TOFR<0.9 – include eight recommendations, of  
which the following four we view as most relevant to Senzime.  

Selected relevant recommendations from ASA 

  

Source: adapted from Thilen, S. et al., Anesthesiology, 2023   

As presented in the table above, the ASA rates the evidence supporting its recommendations as 
"Moderate," indicating that they are moderately confident, based on existing clinical evidence, in 
the proposed effect on reducing RNB. This rating is the second-highest level of  confidence out 
of  four, only below "High.". There continues to be a growing wave of  clinical evidence 
strengthening the recommendations today and into the foreseeable future.  

The first recommendation rests upon five randomised, controlled trials and three observational 
studies, all reporting lower incidence of  residual neuromuscular blockade with quantitative 
monitoring compared to qualitative assessment or clinical assessment.  

  

Recommendation
Strength of 

recommendation
Strength of evidence

When neuromuscular blocking drugs are administered, we recommend 

against clinical assessment alone to avoid residual neuromuscular 

blockade, due to the insensitivity of the assessment

Strong Moderate

We recommend quantitative monitoring over qualitative assessment to 

avoid residual neuromuscular blockade
Strong Moderate

When using quantitative monitoring, we recommend confirming a train-

of-four ration greater than or equal to 0.9 before extubation
Strong Moderate

We recommend using the adductor pollicis muscle for neuromuscular 

monitoring
Strong Moderate
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The only recommendation among those mentioned above that we believe might be seen as 
somewhat controversial by anaesthesiologists is the one advocating for quantitative over 
qualitative monitoring. We believe many practitioners may be overconfident in their ability to 
assess patients using qualitative methods, such as assessment with a PNS and clinical evaluation, 
a concern that has been underscored in surveys. Another reason could be the belief  that the 
clinical consequences of  RNB are low. This perception might stem from the fact that these 
consequences often occur beyond the horizon of  an anaesthesia provider. 

Part of  the reason it has taken time to reach the conclusion of  updating and strengthening the 
recommendations for quantitative monitors is due to hesitation in routinely using first-generation 
equipment. As highlighted in a 2018 consensus statement from experts:  

“A major limitation to widespread adoption of  objective neuromuscular monitors is not their cost, 
but their ease of  use. New monitors that will not be affected by patient hand positioning, that are 
self-calibrating, that are reliable, that are easy to set up, and that produce repeatable responses are 
needed.” (Naguib et al., Anesthesia & Analgesia, 2018).  

In the 2023 ASA guidelines, this is also highlighted:  

“Some monitors were complex to use, had poor user interfaces, or required startup/calibration 
times that are inconsistent with a busy clinical schedule. Some were limited in when they can be 
used (e.g., if  the thumb cannot move, methods dependent on measuring the acceleration or 
strength of  such movement are inaccurate). Fortunately, this situation is gradually changing with 
the recent introduction of  substantially improved quantitative technology.” (Thilen et al., 
Anesthesiology, 2023) 

The updated guidelines also point to technical issues with AMG monitors specifically, which often 
show an inadequate baseline TOFR of  >1.0 (this should not be possible). AMG-based monitors 
need to be calibrated and “normalised” before initiating NMBDs on the patient.  

The AMG’s European counterpart, the European Society of  Anaesthesiology and Intensive Care 
(ESAIC), released its updated neuromuscular monitoring guidelines in late 2022. They 
recommend the use of  ulnar nerve stimulation and quantitative neuromuscular monitoring at the 
adductor pollicis muscle to exclude residual paralysis. In our view, this is a strong recommendation 
based on moderate-quality evidence. The ESAIC added that when using uncalibrated AMG-based 
devices the threshold for recovery should be a TOFR>1.0.  

In 2021 the Association of  Anaesthetists updated its guidance on the minimum standards for 
monitoring any patient undergoing anaesthesia or sedation under the care of  an anaesthetist in 
the UK and Ireland. It gave quite a strong statement in support of  quantitative monitoring: 
“Quantitative neuromuscular monitoring should be used whenever neuromuscular blocking 
(NMB) drugs are administered, throughout all phases of  anaesthesia from before initiation of  
neuromuscular blockade until recovery of  the train-of-four ratio to > 0.9 has been confirmed”. 

Many other countries and their anaesthesiologist associations have issued similar guidelines that 
recommend quantitative neuromuscular monitoring, including Japan, Canada, France and 
Australia. Putting it all together, in our opinion, the latest ASA and ESAIC guidelines clearly 
support the use of  quantitative monitors like TetraGraph and other similar EMG devices, as they 
are the most reliable quantitative technology for measuring the TOFR. These devices offer low 
variability in their results, comparable to that of  the laboratory gold-standard mechanomyograph.  

However, we want to remind readers that guidelines serve as recommendations and are not 
mandatory requirements for clinicians. However, it is clear to us that organisations like the ASA 
hold significant influence over clinical practice, and its guidelines are regarded as the gold standard 
for operating room monitoring and are adhered to in training programmes. Moreover, ASA 
guidelines are often referenced in legal proceedings involving disputes over adverse anaesthesia 
outcomes, further emphasising their importance. 
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Zero residual neuromuscular achievable, and lower drug costs 
Recently a prospective study was published (Thilen et al., Anesthesia & Analgesia, 2024) involving 
189 patients for elective surgery involving the neuromuscular blocking drug rocuronium, and the 
results clearly demonstrated the benefits of  neuromuscular monitoring using EMG monitors. 
Protocols were implemented at providers that were aligned with the clinical recommendations for 
the reversal of  NMBDs and quantitative patient monitoring.  

The clinical outcome for the patients were very encouraging, with no cases of  post-operative RNB 
at the time of  extubation and no related complications reported. The authors also calculated the 
total acquisition cost for reversal drugs, and that this could be lowered by using these protocols, 
showing total costs of  USD11,358 (USD60 per patient), while the alternative cost of  using only 
the more expensive sugammadex for all patients would have been USD19,312 (USD103 per 
patient). 

Positive impact on costs with TetraGraph 
An evaluation of  the effects of  introducing routine monitoring with TetraGraph at Children’s 
Hospital Colorado demonstrated similar positive results as the study above, with significant yearly 
cost savings. At the hospital, approximately 8,000 patients per year receive neuromuscular blocking 
and reversal drugs. The evaluation, based on 203 patients, showed more effective usage of  the 
reversal drug sugammadex when guided by TetraGraph. 

The results indicated lower overall costs per surgical procedure by USD46, even when including 
the sensor costs of  USD27. Introducing quantitative monitoring to all 8,000 yearly procedures 
could result in annual savings of  approximately USD370,000. Additionally, the reduction in 
sugammadex usage led to less waste, decreasing the environmental impact. 
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TetraGraph - available in all major markets   
With its TetraGraph system, Senzime has one of  the most accurate and precise products 
(according to externa evaluation) for measuring and monitoring patients receiving 
neuromuscular blocking drugs, and we believe the company has an opportunity to capture 
a large share of  the market as a technology shift grows in importance.  

In 2018, TetraGraph received CE marking, followed by FDA 510(k) clearance in 2019, and 
approvals in Japan and South Korea in the same year. The system enables real-time monitoring of  
neuromuscular function and is designed to detect neuromuscular block by stimulating a nerve and 
then recording, measuring, analysing, and reporting on the neuromuscular transmission of  electric 
impulses to assess muscular function by TOFR.  

The TetraGraph system is based on electromyography (EMG) and features a unique algorithm 
optimised for the challenging environment of  the operating room, where numerous other 
electrical instruments generate interfering electrical noise. Disturbing electrical noise have been an 
issue for previous EMG devices. TetraGraph has been evaluated in challenging clinical settings, 
including its use in combination with electrosurgical devices during abdominal laparotomy. The 
conclusion of  the prospective observational study was that TetraGraph does not appear to be 
significantly affected by electrical interference during the procedures. To further improve the 
system’s performance the algorithm is continuously being improved, with the latest instruments 
featuring its 5th generation.  

The TetraGraph system consists of  a portable monitor (TetraGraph), connection cable 
(TetraCord, a solution that enables communication between the monitor and Philips Capsule 
Medical Device Information Platform, Xcom), and single-use electrodes/sensors (TetraSens, 
TetraSens Pediatric, and TetraSensitive).  

TetraGraph monitor and TetraSens disposable sensor 

 

Source: Company material 

The primary operating function of  TetraGraph is TOF mode, where the monitor provides users 
with the TOF ratio (TOFR) and the TOF Count (TOFC). The device also includes modes such 
as Post-Tetanic Count (PTC), used to guide NMBD management during surgeries requiring deep 
and profound block, and Single Twitch, which delivers a single stimulus and displays a single 
muscle response in millivolts. 
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Senzime has developed a wide range of  sensors, available in multiple editions, to ensure optimal 
performance across various patient types. These include: 

TetraSens – The standard single-use sensor for adult patients (picture above), which delivers 
electrical stimulus to the peripheral nerve and ulnar nerve, and directly measures the evoked EMG 
response of  the muscle (adductor pollicis).  

TetraSens Pediatric – Approved for use from 28 days after birth, Senzime has developed this 
paediatric version of  TetraSens. The sensor is designed to be gentle on delicate skin, produced 
with soft material, and can easily be placed on either hand or foot.  

TetraSensitive – An EMG sensor specifically designed for neuromuscular monitoring of  patients 
with sensitive and fragile skin. Research in the matter indicates skin tear prevalence of  3.3% and 
19.8% in acute care (Tiggelen et al., British Journal of  Dermatology, 2020). 

Collaborations 
As a standalone device, Senzime can be used in all operating rooms. However, many operating 
rooms are already crowded with equipment, and we believe there is a growing demand for 
integrated system solutions that can be incorporated into the overall patient monitoring system to 
ensure effective data collection. Senzime has established collaborations with leading original 
equipment manufacturing and multi-parameter monitoring companies such as Fukuda Denshi, 
Philips, GE Healthcare, and Masimo. As we understand Senzime would like to strengthen and 
standardize connectivity to more operating room equipment, we believe the company is actively 
looking to expand its range of  partnerships. 

Industry connectivity collaborations and partnerships 

 

Source: Company Presentation 

Senzime entered into an exclusive licensing agreement with the Japanese company Fukuda 
Denshi in 2016, which has been extended over time. Internationally, we estimate that Fukuda 
Denshi is a relatively small player, but also that it has a strong position in Japan, only behind the 
leader Nihon Kohden. At the beginning of  2024, the collaboration was deepened with the 
introduction of  the first integrated TetraGraph module, eliminating the need for a standalone 
TetraGraph device in the operating room. This module connects directly to Senzime’s sensors.  

The largest multi-parameter monitoring manufacturer in the patient monitoring space is Philips, 
and in 2018 Senzime secured a licensing and cooperation agreement that allows the TetraGraph 
system to communicate with Philips IntelliVue patient monitors worldwide. In 2022, this 
cooperation was extended to include a solution that enables communication between the 
TetraGraph monitor and the Philips Capsule Medical Device Information Platform. The 
integration allows TetraGraph data to be processed in the same way as other Philips data, while 
also being automatically transmitted and saved in hospital patient record systems. We believe that 
Philips’s patient monitoring solutions hold a global market share of  about 40%. 
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In 2022, a strategic connectivity and licensing agreement was signed with the US-based company 
Masimo. The agreement granted rights to use Masimo's intellectual property for developing, 
manufacturing, marketing, and distributing products that can connect to the Masimo Root patient 
monitoring system and associated digital hub for data transmission to hospital electronic patient 
records. The first phase of  the partnership was initiated in 2023 with connectivity through 
TetraGraph Xcom to Masimo’s patient monitoring and connectivity hub. However, progress has 
stalled since then, and we are uncertain about any further developments. We believe Masimo has 
an important role in the US patient monitoring market.  

The latest connectivity solutions to be unveiled allow TetraGraph to connect to GE Healthcare's 
Centricity Critical Care, an intensive care unit patient management solution. Although this 
integration does not cover all relevant GE Healthcare patient monitoring systems, like the 
Carescape, we still view it as an important step forward. 
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Competitive environment  
Fundamentally, all quantitative monitors measure muscle contraction following electrical nerve 
stimulation. However, as we have already alluded to there are several different technological 
modalities that have been employed for this purpose, for example: acceleromyography (AMG), 
electromyography (EMG, kinemyography (KMG), and mechanomyography (MMG). Of  these 
technologies the commercially available quantitative monitors are based on either AMG or EMG, 
while MMG is a laboratory technology.  

AMG is not the oldest quantitative method, but it has the longest commercial history. Devices 
introduced in the 1990s were portable and easy to use, compared to the bulkier MMG equipment 
and then the more complicated to use EMG systems. This has led to some success in Europe, 
where we estimate that AMG devices are still widely used. It is our perception that the US market 
has been more reluctant to incorporate AMG devices into the daily clinical usage, which is why 
penetration has remained low. In the US, anaesthesiologists have instead been relying on qualitative 
methods.   

MMG, EMG and AMG sensors 

   

Source: Wedemeyer, Z. et al., Journal of Clinical Monitoring and Computing, 2024, Company Material 

One of  the key limitations of  AMG-based monitors is the need for the thumb to be able to move 
freely, making it unsuitable, for example in laparoscopy, robotic and cardiac surgeries, when the 
arm must be tucked. This method’s high sensitivity to movement makes it important to prevent 
the arm and other fingers that are not being measured from moving. Another drawback is 
overestimation of  the TOFR, which can exceed 1.0 (100%). This peculiar phenomenon of  the 
technology is not fully understood, but it could be a result of  the thumb not returning to its initial 
position after each TOF stimulation. For this reason, AMG monitors should be calibrated with a 
baseline value before initiating neuromuscular block to the patient. To do this in the clinical setting 
can be time-consuming and challenging, which is why we believe it is not always performed and 
the anaesthesiologist instead assumes the TOFR measurement displayed is about 10–15% too 
high.   

As mentioned above, AMG-based devices are simple to apply and use. Another feature is their 
lower costs per procedure compared to EMG, as electrodes/sensors do not necessarily need to 
be replaced for each patient and can be reused. However, a downside of  reusable sensors is that 
they are not suitable for procedures in need of  high-level disinfection.  

In our view, one of  the most widely used TOF monitors has been and probably still is the TOF-
Watch, which was developed by Organon before this was acquired by Merck as part of  the 
purchase of  Schering-Plough. The TOF-Watch is an AMG-based device that Merck decided to 
withdraw from the market in 2019, most likely because it was not part of  the company’s core 
business. However, Organon was spun-off  from Merck in 2021, and so maybe we will see a return 
to the neuromuscular market.  
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We consider the current competitor landscape limited, even though some of  the largest players in 
the medical technology industry are actively promoting devices for neuromuscular monitoring. 
Our impression is that the larger players are only making limited efforts to improve their system 
solutions, and we remind readers that quantitative TOF monitoring is just a niche in the much 
larger patient monitoring market.  

In the chart below, we have listed active companies and divided the commercial competition to 
Senzime’s TetraGraph into EMG- or AMG-based systems, and also between standalone and 
integrated solutions. Note, that we have not evaluated RGB Medical and its device, TOF-Cuff, as 
we do not find it competitive against EMG- and AMG-based monitors.  

Commercial neuromuscular monitors - 4-fielder of the competitive landscape  

 

Source: Carnegie 

In the standalone segment, we have identified five players promoting systems for neuromuscular 
monitoring. Of  these companies we judge Blink Device Company as the closest competitor in the 
US market, as it is the only player with a pure EMG-based monitor. As we understand it, Idmed 
has scaled down its activities in the US market, supporting our impression that AMG-based 
monitors face low interest from hospitals. However, we believe Idmed has a significant market 
footprint in Europe. Xavant Technology has a strong foundation in AMG-based monitors, but in 
2019, it introduced its latest device, the first device for both AMG and EMG monitoring. 

The standalone market 
Blink Device Company – the closest competitor 
The Seattle-based, USA, Blink Device Company (Blink) specialises in neuromuscular monitoring 
and was founded in 2017. The company’s product portfolio centres around the TwitchView 
system, which received FDA 510(k) marketing clearance and CE marking in 2018. Blink 
manufactures and markets TwitchView monitors and sensors (three different sizes available) in 
the US, and through distributors in other markets.  

Blink - Distribution network 

 

Source: Blink Device Company 

Standalone monitors

Integrated instruments

EMG AMG
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Like TetraGraph the TwitchView2 is a standalone device based on EMG-technology. In addition 
to real-time measurements, TwitchView displays on a trend plot the patient's level of  
neuromuscular block and its recovery. This enables clinicians to visualise how neuromuscular 
blocking agents affect each patient differently. Recently, Blink introduced the second generation 
of  its TwitchView system, which includes, e.g., an upgraded EMG algorithm, an updated user 
interface, and improved with electronic medical records.  

The TwitchView2 device 

 

Source: Blink Device Company 

Blink is a privately held company, and we do not have access to any reliable updated financial 
information about its performance. However, in its promotional material for the TwitchView2 the 
company points to experience from over 1,000,000 clinical cases around the world. If  this 
information is correct, it would imply about 3x the number of  cases for Senzime.   

Our opinion of  the TwitchView2’s design is that its user experience design is slicker than current 
TetraGraph monitor. However, in discussions with Senzime management we have gained the 
impression that the TetraGraph system has been winning in competitive situations against the 
TwitchView2 system.  

The list prices of  the TwitchView2 and sensors are similar to those of  the TetraGraph.  

Xavant Technology – The only AMG/EMG system  
Xavant Technology is another private company based in Pretoria, South Africa, founded in 2003. 
It specialises in the manufacture of  medical devices, particularly for nerve mapping, 
neuromuscular monitoring, and pulsed radiofrequency treatment. The company is small, and we 
estimate the workforce at less than 50 employees. It has a global distribution network.  

Xavant manufactures the Stimpod monitor, which is used for monitoring neuromuscular 
transmission during anaesthesia. A unique feature of  the latest version of  the Stimpod, the 
Stimpod450X series introduced in 2019, is that it comes with both AMG and EMG accessories, 
allowing clinicians to choose the monitoring method that best suits their practice.  

Stimpod NMS 450 X+ 

 

Source: Xavant Technology 
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We believe Xavant's AMG monitors are the ones that, throughout the years, have drawn the most 
interest from clinicians. However, it is an interesting solution to combine both AMG and EMG 
in the same monitor, taking advantage of  the lower cost of  AMG's reusable sensors but also 
having an EMG option available for patients where AMG sensors cannot be used. 

Idmed – Collaboration with Dräger  
Idmed is a private French company, based in Marseille, that develops and markets medical devices 
in the fields of  anaesthesia and intensive care. The products are used worldwide in operating 
rooms, intensive care units, neuro-ophthalmological consultations and research laboratories. Its 
main product in neuromuscular monitoring is the ToFscan, which is AMG-based. ToFscan comes 
with a preload, to compensate challenges experienced with AMG-based systems of  measuring a 
free moving thumb. However, we have not found evidence that this solution considerably 
improves its TOF measurement accuracy, although it may reduce the need for pre-calibration, 
which is recommended for AMG-based monitors.   

ToFscan and WiTOF  

 

Source: Idmed 

Idmed has had an established sales collaboration with Dräger for several years. We believe its 
market presence in the US is rather weak, but that it is in a better position in Europe. As they are 
a private company, we do not have access to much financial data. According to Pitchbook, it has 
17 full-time employees, and on its homepage, they mention having 35 distributors.  

MIPM – A small player 
MIPM is a small, private, family-owned business founded in 1982. It specialises in a niche market 
for medical technology products: MRI-compatible patient monitoring systems. The company also 
markets an AMG monitor, TOF3D, the design of which it inherited from TOF-Watch. There’s  
very little information available about the product at this point.  
 
TOF3D monitor and sensor set up 

  

Source: MIPM 

Providers of patient monitoring systems and integrated devices  
In the operating rooms, patient monitoring systems have become essential technologies used to 
continuously track a patient’s vital signs and physiological functions during surgery. These systems 
monitor many critical parameters, such as heart rate, blood pressure, oxygen saturation, respiratory 
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rate, and body temperature. The real-time data provided by these systems helps anaesthesiologists 
and surgical teams ensure patient safety, detect potential complications early, and make informed 
decisions throughout the surgical procedure. More advanced patient monitoring systems offer 
modular solutions for integrated neuromuscular function monitoring. The module is connected 
to the system and processes data before it is integrated into the overall patient monitoring system 
in the operating rooms. Sensors that collect data from the patient are attached to the module. We 
estimate that Philips is the largest player in the operating room patient monitoring system market, 
with a global market share of  approximately 40–50%, followed by GE Healthcare with a market 
share that we estimate at about 25–30%. The Chinese company Mindray holds third place with a 
market share of  about 8–12%. For the other larger active players in this market, Dräger and Nihon 
Kohden, we estimate them having a global market share of  about 5% each, while Fukuda Denshi’s 
is around 2–4%.    

Philips – Largest player 
Philips has a strong position in the global patient monitoring market, particularly in Europe and 
the US. One of  Philips' flagship offerings is the IntelliVue family, which have a wide range of  
intensive care and anaesthesia use cases applications. The monitors have built-in advanced clinical 
solutions that provide tools to summarise and visualise clinical data and their interactions. Features 
such as advanced alarm management, intuitive user interfaces, and customisable monitoring 
options make it a preferred choice for many healthcare providers.  

The Philips NMT (Neuromuscular Transmission) module is developed to monitor neuromuscular 
block during anaesthesia and integrates with other instruments in the Philips IntelliVue family. It 
employs the AMG method to provide quantitative assessments of neuromuscular function.  
 
Philips NMT Module and reusable sensors, and IntelliVue MX550 monitor 

  

Source: Philips 

A 2018 study by Stouffs et al. indicated variability in the Philips Intellivue NMT’s measurements, 
particularly before neuromuscular block, indicating the need for calibration for improved accuracy. 
Another study by Dubois et al. in 2019 evaluated the precision and performance of  the Philips 
Intellivue NMT before and after several technical upgrades. The results indicated similar 
performance as the now withdrawn, but widely used historically, TOF-Watch from Merck. 

GE healthcare – Some questions over its products 
It seems like GE Healthcare’s system has the longest record in the EMG field, being the only 
commercially available EMG-based module until 2018. This product was originally developed by 
Datex-Ohmeda, a company that was acquired in 2003 by GE HealthCare as part of  its acquisition 
of  the company Instrumentarium. The module connects to the HealthCare patient monitor 
systems such as the Carescape family and controls two different sensor types. Its MechanoSensor 
(KMG*) measures the motion of  the thumb with a piezoelectric sensor, which converts the 
physical motion to an electrical signal and quantifies the evoked mechanical response. The EMG 
sensors (ElectroSensor) require precise placement of  five electrodes on the patient.  

*Described further in the appendix 
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GE Healthcare – NMT Module and EMG and KMG sensors plus Carescape monitors 

  

Source: GE Healthcare 

Some drawbacks of  the EMG solution have been reported in studies, where placing the sensors 
correctly can sometimes be challenging, and even small errors in placement can result in inaccurate 
recordings. Additionally, artifact (misleading) recordings have been commonly reported, which is 
why we believe proper training is particularly important to overcome these issues. 

In a study by Salminen et al., 2016, comparing the accuracy of  two different methods, the 
MechanoSensor and the ElectroSensor, it was found that the MechanoSensor consistently 
overestimated the TOFR. However, both sensors failed to show a TOFR of  1.0 in most cases 
before any NMBDs were administered. Based on published studies, the KMG method seems to 
have some significant drawbacks, which also seems to be a problem for the EMG module. GE 
may have made upgrades to improve the accuracy of  the solutions that we are not aware of.  

Mindray – Strong presence in Asia 
Mindray is a global medical technology company, particularly well-established in the patient 
monitoring sector. Headquartered in China, Mindray has grown to become a significant 
competitor in the global market. In Asia, Mindray holds a dominant position due to its strong 
local market presence, competitive pricing, and deep understanding of  regional healthcare needs. 
In Europe, Mindray has been steadily gaining market share. The company has grown its US 
business over the last decade, particularly in cost-sensitive segments and smaller healthcare 
facilities. 

Mindray's patient monitoring systems, such as the BeneVision series, are designed to offer 
comprehensive advanced monitoring capabilities across various healthcare settings.   

Mindray NMT module 

 

Source: Mindray 

Mindray’s NMT module uses AMG to measure the level of  paralysis by peripheral nerve 
stimulation. It was introduced to the US market in 2017. The module is integrated with Mindray’s 
BeneVision systems. The system has been evaluated against established neuromuscular 
monitoring devices. While it aims to enhance monitoring capabilities, studies have indicated mixed 
results regarding its efficacy. In a study by Dahaba et al, 2019, comparing the Mindray NMT with 
the Relaxometer mechanomyograph (MMG), the NMT demonstrated low sensitivity in critical 
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time points for neuromuscular block recovery, indicating a significant delay in detecting recovery 
compared to the gold standard. The study concludes that the Mindray NMT module does not 
provide any advantages over the MMG or the TOF-Watch monitors. To us, it seems like the 
Mindray NMT module's current performance may need further refinement. 

Nihon Kohden – Integrated EMG system 
Nihon Kohden is a global player in the medical technology industry, with a focus on patient 
monitoring solutions. Headquartered in Japan, where it has a significant presence, we estimate it 
has a market share locally of  around 50% in multi-parameter patient monitoring systems. Nihon 
Kohden also has significant sales outside of  Japan. However, the company has struggled to grow 
its business in the US and Europe in the last decade, as customers have tended to choose 
inexpensive products.  

Nihon Kohden has developed an EMG-based monitoring solution, the NMT Pod, designed to 
enhance the capabilities of  the patient monitoring systems. This device is part of  the company’s 
Smart Cable System, which allows for the flexible and modular expansion of  monitoring 
capabilities without the need for additional equipment. The pod works by connecting to the 
patient monitor via a Smart Cable, allowing the monitor to measure and display parameters related 
to neuromuscular function.  

Nihon Kohden Smart Cable NMT Pod 

 

Source: Nihon Kohden 

A couple of  clinical studies have been conducted supporting NMT Pod’s EMG features, 
positioning it as a strong competitor to Fukuda Denshi and its TetraGraph-based offering in 
Japan. 

All in all, of  the integrated solutions, we believe Nihon Kohden probably has the most competitive 
product offering, while Philips and Mindray struggles with AMG-based equipment. GE 
Healthcare seems active in its promotion of  its neuromuscular monitoring equipment, but the 
data seems weak and in need of  significant improvement. 
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Evaluation of TetraGraph and its competitors 
The scientific evidence that EMG monitors are more precise and accurate in measuring 
TOFR and TOFC versus AMG-based monitors has been consistent over time.  

An important study was published earlier this year that clearly supports EMG over AMG. It also 
shows that TetraGraph has lower variability than five other commercially available monitors in 
measuring TOFR. What really caught our attention is that in this study most of  the active 
manufacturers of  AMG- and EMG-based monitors were included in the evaluation. In the study, 
28 patients scheduled for elective surgery under general anaesthesia were enrolled, none of  whom 
were expected to require any neuromuscular blocking drugs. This non-paralyzed patient setting 
was chosen because, in the absence of  any neuromuscular blockade, the TOFR is expected to 
always remain at 1.0, which made it possible to include as many as six different devices. Such a 
comparison would not generate reliable results for so many products if  patients had been given 
NMBDs as these have considerable patient-to-patient variation in drug efficiency.  

The study was conducted by researchers at the University of  Washington, to evaluate the accuracy 
and precision of  six commercially available systems (Wedemeyer, Anesthesiology, 2024). These 
results were then compared to a laboratory-developed MMG device, which is considered the gold 
standard for TOF measuring. The following three AMG instruments was included:  

• ToF Scan (Idmed/Dräger),  
• Stimpod NMS450 (Xavant Technology)  
• Philips NMT module (Philips)  

 
While the three EMG monitors were:  

• TwitchView (Blink Device Company)  
• Stimpod NMS450X (Xavant Technology) 
• TetraGraph (Senzime)   

 
In total, 9,498 TOFR measurements were collected from the patients. As expected, the AMG 
monitors overshot in TOFR and showed substantial variability, while EMG and MMG monitors 
produced minimal overshooting and low patient-to-patient variability.  

 Jitter scatter plot of TOFr for each device 

 

Source: Wedemeyer, Z. et., Anesthesiology, 2024  

The data for TetraGraph showed the lowest patient-to-patient variability, providing comfort to 
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the anaesthesiologist about the reliance of  its TOFR measurement. This cannot be said about the 
AMG monitors, which all showed significant patient-to-patient variability. 

Gauge repeatability analysis estimates of the TOFR mean, patient-to-patient SD, and Gauge SD 

 

Source: Wedemeyer, Z. et., Anesthesiology, 2024 

It is well-known that AMG monitors overshoot with a baseline TOFR>1.0. To compensate for 
this phenomenon, a normalisation of  the baseline values is recommended (using the average of  
at least the first two baseline measurements) before any neuromuscular blocking drug is provided 
to the patient. In the study normalization improved the results for the AMG monitors, but they 
still showed significant patient-to-patient variability. 

Looking at performance over time, TOFR measurements for the AMG monitors showed great 
variations, and normalisation did not reduce variations over time.  

Individual patient TOFR, including before and after normalisation of AMG monitors  

 

Source: Wedemeyer, Z. et., Anesthesiology, 2024 

The EMG and MMG monitors demonstrated low variability, with only 0.3% of  all TOFR 
measurements falling outside the range of  0.9 to 1.1. In contrast, the ToFscan monitor showed 
that 51% of  its TOFR measurements were outside this range. The Stimpod performed slightly 
better, with 27% of  measurements falling outside the range, while the Philips monitor recorded 
29% of  TOFR measurements outside the 0.9 to 1.1 range.  



 

 

     c 
  

Senzime 
 

   

[Type 
here] 
 

     
 26 Commissioned Research sponsored by Senzime 16 September 2024  

In our opinion, this is an important study as it compares most of the commercially available 
neuromuscular monitors today, offering insights into their individual accuracy in measuring 
TOFR. The study typically highlights the advantages of EMG monitors over AMG monitors. It 
also strengthens our confidence in TetraGraph, as the results support the device as one of the 
most accurate commercially available monitors on the market. 
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Addressable market potential  
The US market presents the largest commercial opportunity for Senzime. Penetration of  
quantitative monitors in operating rooms is low in our opinion, and we anticipate that the 
new guidelines in the US market will help drive a technological shift from clinical or 
qualitative assessment to quantitative measurement. The situation in Europe looks 
different; while there is significant market potential, neuromuscular monitoring systems 
seem more widely spread, predominantly AMG-based systems. As a result, we believe this 
market is characterized more by replacement rather than new adoption, leading us to 
expect a slower uptake in sales. 

US market represents the largest opportunity  
The US hospital market has been under consolidation for some time. According to data from the 
American Hospital Association, there were 6,120 hospitals in the US in 2023, and we estimate that 
approximately 5,000 of  them offer surgical services. According to Definitive Healthcare, these 
hospitals manage over 38,600 operating rooms across the country, performing more than 40 
million surgical procedures. An aging population and technological advancements will, we believe, 
be the main drivers of  growth in demand for surgical procedures over the next decade. Data from 
the U.S. Census Bureau suggests that the population that is 45+ years of  age will grow at annual 
rate by 0.8% up to 2040.  

Historically, the number of  operating rooms has grown more slowly than the aging population, as 
more surgical procedures are performed at ambulatory surgery centres. As a result, we project a 
modest growth rate of  0.6%, leading to an estimated total of  42,700 operating rooms by 2040. In 
contrast, we anticipate a higher growth rate of  0.8% per year for surgical procedures, reaching 
over 48 million by 2040. We estimate that approximately half  of  these surgical procedures will 
involve the use of  neuromuscular blocking drugs. In total, we estimate the potential addressable 
market in the US to represent approximately USD85m for monitors, and the repeat sales 
opportunity for sensors to reach USD490m by 2040e.  

To estimate market size, we have reviewed multiple sources to estimate the addressable market for 
TetraGraph in the US. However, in our calculations above we have not included the potential in 
non-operating room settings, such as ambulatory surgery centres (healthcare facilities providing 
same-day surgical care, including diagnostic and preventive procedures), which we view as an 
upside. Ambulatory surgery centres, we believe, have fewer operating rooms, and many of  the 
surgical procedures are performed with local anaesthesia, not involving NMBDs. 

European markets – attractive in the long term  
In Europe, Germany represents the largest market opportunity, and we estimate over 12,000 
operating rooms, performing more than 9 million surgical procedures each year. As in the US, 
consolidation has been ongoing for several years and we expect limited growth of  new operating 
rooms up to 2040 of  just 0.2% per year, while we expect the number of  surgical procedures to 
grow at a CAGR of  0.4% up to 2040. Our estimates of  the German market build on an article in 
The Lancet (Weiser et al., The Lancet, 2008). Based our assumptions, we see a 2040 market 
opportunity for Senzime’s monitors of  approximately EUR25m, and we estimate the recurring 
annual sensor revenue potential at EUR70m.  

For the rest of  Europe, we have included the larger European countries, central Europe, and the 
Nordics. Based on The Lancet article above and some national sources, we estimate more than 
45,000 operating rooms performing over 15 million surgical procedures involving NMBDs per 
year. This gives us a total addressable monitor market of  EUR85m, and annual sensor sales 
potential of  EUR270m.  
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ROW – Distributor dependent sales 
In markets outside of  the US and Germany, Senzime relies on its distributor network. As 
previously mentioned, Senzime has a long-standing collaboration with Fukuda Denshi in Japan, 
which, in our view, has progressed well. Senzime also has representation in South Korea, China, 
and Australia. We see an opportunity to further expand the distribution network in the coming 
years to markets such as Mexico, Brazil, and the Middle East. All in all, we estimate the ROW 
monitor opportunity at USD90m, with recurring sensor sales of  USD170m. 

Surveys to better understand the market dynamics 
In a survey (Murphy et al., Anesthesia & Analgesia, 2002) of  a sample of  active members 
(n=1,098) of  the Society of  Cardiovascular Anesthesiologists practicing in the US, only 28% of  
respondents (n=459) reported routinely using a PNS to monitor neuromuscular blockade in the 
operating room. Surprisingly only 8% reported that neuromuscular function was monitored in the 
ICU.  

Frequency of use of peripheral nerve stimulators to monitor depth of neuromuscular blockade 

 

Source: Murphy et al., Anesthesia & Analgesia, 2002 

An online survey published in 2008 (Naguib et al., Anesthesia & Analgesia, 2010) directed to 
anaesthesia practitioners in Europe (n=739) and the US (n=1,792) indicated some progress from 
2002. Of  the US respondents, 23% answered that they had access to a quantitative TOF 
monitoring device, while 97% had access to a PNS. The most widely available quantitative 
monitors were DATEX NMT 38% (now GE Healthcare), TOF Guard (13%), and TOF Watch 
(13%). Only 19% of  the US clinicians answered that they routinely use quantitative monitors, 
while 63% routinely used PNS alone. Furthermore, 68% of  the US respondents reported using 
clinical signs as reliable indicators of  adequate neuromuscular function recovery, and this was a 
more prevalent view among clinicians with longer experience. If  not using a reversal agent, only 
12% would use a quantitative monitor in support of  deciding about patient recovery.   

A more recent survey, published in 2021, canvassing members of  the Society for Pediatric 
Anesthesia (n=419) indicated still very low usage of  quantitative neuromuscular monitoring. Of  
the respondents, 38% answered they had access to a quantitative TOF monitoring device, while 
58% only had access to PNS device.  

Another piece of  the puzzle regarding the dynamics of  the US market is provided by a qualitative 
study conducted by Thomsen (Thomsen et al., Anaesthesiologica Scandinavica 2020). The study 
included anaesthesiologists under training from the Department of  Anaesthesiology at Stanford 
Medical Center, and a survey distributed to other anaesthesia residency programmes across 
California. The authors highlight that the US participants preferred subjective neuromuscular 
monitoring and clinical test to assess patients need of  reversal agent or readiness for extubation. 
Time pressure was given as an explanation for not using quantitative monitor devices, as was 
unreliability of  the equipment. 
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Despite the risks of  selection biases, variations in clinical settings, and the fact that two of  the US 
studies were conducted over 15 years ago, the use of  quantitative monitors has been low but has 
gradually increased over time. Among those using such devices, the GE Healthcare EMG-based 
system appears to be the most widely available. Given the drawbacks that have been identified 
with GE’s neuromuscular equipment, we find it understandable that there is some scepticism 
regarding the reliability of  quantitative monitors in general.  

A somewhat brighter picture in Europe 
The European respondents to the 2008 online survey (Naguib et al., Anesthesia & Analgesia, 
2010), discussed above, indicated a significantly higher degree of  access to quantitative TOF 
monitors at their hospitals, at 70%. AMG-based monitors were more frequently available, with 
TOF Guard (40%), TOF Watch (45%), and DATEX NMT (38%). It is worth mentioning that 
TOF Watch was the successor to TOF Guard.  

European respondents were more likely than their US counterparts to routinely use a quantitative 
monitor (53%) over a PNS (17%) if  both where available. In addition, they were less convinced 
about clinical signs as a reliable indicator of  adequate neuromuscular function recovery, at 44%. 
vs. 68% for the US respondents.  

In a rather large prospective observational study (Kirmeier er al., The Lancet, 2018), recruiting 
patients from 211 hospitals in 28 European countries investigating post-anaesthesia pulmonary 
complications, of  the 22,803 patients in the study, 17,150 were exposed to NMBDs, where 
quantitative monitoring was performed in only 4,182 patients (24%). The authors of  the study 
have stated that in 87% of  the quantitative monitored cases, AMG monitor devices was used. This 
was a very large study in many different clinics indicating low usage of  quantitative monitoring 
and almost entirely AMG equipment.   

A Danish online survey (Söderström et al., Acta Anaesthesiologica Scandinavica 2017) of  653 
anaesthetists from 90% of  Danish public anaesthesia departments indicated well spread usage of  
neuromuscular monitoring devices in the country. Of  the responding anaesthetists, 58% always 
used such devices, while 86% used it at least 75% of  the time.  

The qualitative study by Thomsen et al. (Thomsen et al., Anaesthesiologica Scandinavica 2020) 
included interviews from five Danish teaching hospitals and involved certified anaesthesiologists, 
anaesthesiologists in training, and nurse anaesthetists. Participants in the study commonly relied 
on AMG devices to guide dosing, reversal, and timing for extubation, with AMG monitor devices 
being widely available across these hospitals. Integrated equipment was seen as better than the 
standalone that had been available before.  

Another interesting European study was published in 2022 (Carvalho et al., Journal of  Clinical 
Monitoring and Computing, 2022). In collaboration with ESAIC, a survey was sent in 2021 to all 
its active members in 37 different European countries, where a total of  692 anaesthesiologists 
completed it. According to the answers, quantitative monitors were available in 88% of  the 
departments and indicated access to one monitor per operating room in 61% of  the cases. The 
most frequent monitor devices at the departments were ToFscan (34%), TOF-Watch (27%), and 
GE Healthcare integrated EMG-based monitors (8%). TetraGraph and TwitchView were only 
reported at 1% of  the operating rooms. Most anaesthesiologists (61%) expressed moderate 
confidence in quantitative monitors, with artifactually recordings and inaccurate measurements 
being the most frequently encountered issues (26%). This survey also included questions about 
clinicians’ view on the perceived value of  monitor devices. The commercial pricing of  quantitative 
devices was considered more representative of  a device’s true value, when compared to qualitative 
instruments (average total cost of  EUR4,500 and EUR1,000 per device, respectively). 

Quantitative monitoring seems broadly available in European hospitals, dominated by AMG-
based devices. The high pricing of  single-use sensors likely affects cost-constrained European 
hospitals. Another explanation might be the strong presence of  European companies like Philips, 
Idmed, and Dräger in many local markets across the continent. We get the impression that 
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ToFscan from Idmed have gained market share following the withdrawal of  TOF-Watch. With 
the already widespread availability of  quantitative AMG monitors, the European market, in our 
view, has the characteristics of  a replacement market. Another barriers in Europe that may restrain 
fast adoption of  EMG equipment is the greater focus on costs over performance. We believe this 
makes it more challenging for EMG-based solutions, with its business model on sensor sales. 

Asia and Oceania markets  
A survey conducted among registered anaesthetists in Australia and New Zealand (Olesnicky et 
al., Anaesthesia and Intensive Care 2021) found that only 35% of  respondents believed that 
quantitative neuromuscular monitoring should be used routinely. However, 45% reported that 
quantitative monitors were available in every operating room at their hospital, while 37% noted 
their availability in some of  the operating rooms.  

In a survey of  137 specialist anaesthetists registered with the Singapore Medical Council, only 
13% reported using neuromuscular monitoring routinely (Teoh et al., Anesthesiology Research 
and Practice 2016). Despite the fact that monitors were widely available (96%), only 23% of  
respondents indicated that a monitor was present in each operating room. 

We have also reviewed a survey conducted among anaesthesiologists in China regarding the use 
of  neuromuscular monitoring, which included responses from 637 anaesthesiologists. A 
significant portion of  the participants (44%) were from higher-level medical institutions in China. 
However, 10% of  anaesthesiologists reported using neuromuscular monitors, and only 7% 
indicated that such monitors were available in the operating room. A significant majority (71%) 
of  respondents relied solely on clinical assessment to determine whether patients had recovered 
from muscle relaxants, rather than using objective monitoring methods. 

The market expected to exceed USD2bn 
We have viewed accessible overview figures of  an external analysis by Future Market Insights, 
2023, of  the global neuromuscular transmission monitor market. The report suggests to us a large 
market opportunity and it projects that the market will grow to USD2.6bn by 2033, implying a 
CAGR of  3.4% from 2023 to 2033. This analysis estimates that AMG-based methods dominate 
this market, with a share of  44% in 2022. From a customer perspective, the hospital segment 
captures about 42% of  this market, implying USD762m in value. 

 
Broken down in national market, the US is the largest and representing 32% of  the value of  the 
global market, representing USD581m in 2022. The forecast is of  modest annual growth rate of  
1.6% to 2033. German market is believed to be the largest in Europe, estimated to USD100m. 
The report also highlights China as an opportunity, with a market worth USD113m. 
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As we understand it, the report considers the following as important growth drivers:  

• Demand for high-precision monitors 

• Increasing number of  surgical procedures 

• Integration of  neuromuscular monitors to existing anaesthesia equipment 
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Porter analysis 
In this section, we analyse and summarise the strategic market conditions that Senzime 
is facing with its TetraGraph system. We argue that the market conditions are favourable 
– it is a large global market, exceeding USD1bn, with plenty of  room for growth. We find 
the number of  active competitors to be limited, and view the threat from new entrants as 
low, due to technological hurdles, market regulations, and the demand for clinically 
validated products. Among the more significant challenges, we see buyer power as a key 
concern, as customers are often hospital systems or public healthcare organisations that 
negotiate large orders and, as a result, pursue discounts. 

Senzime: Porter’s five forces analysis 

 

Source: Carnegie Research 
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ExSipron system  
Senzime acquired Respiratory Motion in 2022, expanding the product portfolio to include 
the ExSpiron respiratory function monitor. However, the acquisition has not met 
expectations, and we believe Senzime will continue to deprioritise the ExSpiron product 
in favour of  TetraGraph.  

In July 2022, Senzime acquired 100% of  the shares in the Boston-based MedTech company 
Respiratory Motion Inc (RMI), co-founded by Dr. Jenny Freeman. According to Senzime, The 
main purpose of  the acquisition was to broaden its product base and grow within respiratory 
function monitoring. At the time of  the acquisition, management specifically emphasised the 
synergies in production and sales that could be achieved through the complementary product 
offering of  ExSpiron. 

The ExSpiron device from RMI is unique as a non-invasive real-time respiratory monitor, using 
chest impedance technology to continuously measure tidal volume (the amount of  air in 
millilitres), respiratory rate (the number of  breaths per minute), and minute ventilation (the 
volume of  gas inhaled or exhaled per minute) without requiring invasive procedures. The product 
is protected by 14 patent families and proprietary algorithms. Information from the company 
shows that it has received CE and FDA approval and has been validated on over 6,000 patients 
across more than 30 scientific publications. 

The ExSpiron 2Xi monitor and placing of the sensors on the patient 

 

Source: Company Material 

Similar to TetraGraph, the business model focuses on building an installed base of  devices to 
drive recurring revenue from usage of  its disposable sensors. In connection to the acquisition, 
Senzime estimated the total addressable market in the United States at more than USD4bn.  

Monitoring a patient’s respiratory function is crucial during surgery and is done according to 
standardised protocols. However, many patients require ongoing real-time monitoring of  their 
breathing volume and frequency even after surgery. Unfortunately, there is often a shortage of  
suitable equipment that can provide early warnings of  respiratory depression and help prevent 
complications in patients who are not intubated. 
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Financial terms at the time of the acquisition 
According to company information, the initial consideration for 100% of  the shares in RMI, on 
a cash and debt-free basis, amounted to USD18.4m (approximately SEK188m). However, out of  
the agreed maximum of  the 8,477,937 ordinary shares, 773,687 were issued by Senzime in a setoff  
issue to settle RMI's reported liabilities as of  the acquisition date. This reduced the contracted 
purchase consideration to 7,704,250 shares (SEK131m). The total costs related to the transaction 
amounted to SEK16.8m and were allocated to the administrative costs of  2022. The acquisition 
resulted in goodwill of  SEK106.6m. 

The acquisition included a potential earn-out payment of  up to USD25m, contingent on RMI 
meeting its sales budget for 2023. However, since the sales target was not reached, no earn-out 
payment has been made.  

Low commercial activity level 
The ExSpiron system has been integrated into the product portfolio and sales channels, and the 
device is now manufactured in-house in Uppsala, Sweden. Last year, Senzime signed an exclusive 
licensing agreement with the Chinese company CoreSpiron, granting exclusivity of  sales rights in 
the Chinese market of  the ExSpiron system for a period of  five years, with an option to extend 
for another five years. The deal-terms include a fixed royalty on sales, which Senzime estimates to 
exceed SEK50m during the contract period. CoreSpiron is a medical technology company 
headquartered in Zhengzhou, China.  

For now, Senzime has deprioritized sales and marketing of  ExSpiron, citing long sales cycles and 
more favourable conditions for the TetraGraph system as the reason behind this decision. 
However, we see an opportunity for Senzime to restart commercial activities for ExSpiron in the 
coming years, as TetraGraph sales continue to grow, and we expect the core business to become 
cash flow positive during 2026. 
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Financial performance 
Our review of  company financials shows that sales growth has accelerated over recent 
quarters, primarily driven by strengthened guidelines in the US. Higher sales have 
translated into margin improvements, but profitability continues to be under pressure. 
With a cash position of  SEK80m at the end of  Q2(24), we believe further financing will 
be needed before reaching cash flow positivity. 

We note that the new guidelines published in Europe and the US have had a clear effect on sales, 
and last year (2023) was a breakthrough year for Senzime, with sales growing by impressive 154.8% 
Y/Y, to SEK35.8m. The positive momentum in 2023 has continued into 2024, with LTM sales in 
Q2(24) reaching SEK47.0m.  

 

Zooming in on a quarterly basis, it clearly shows how the net sales took off  in the beginning of  
2023, driven by increasing demand for monitors and sensors. In Q2(24) Senzime recorded net 
sales of  SEK14.9m (SEK9.7m), growing by 76% Y/Y. The pick-up in demand has been most 
evident in the US market, now representing 74% of  total sales in Q2(24).   

  

Senzime indicates that the European market is moving, but at a substantially slower pace 
compared to the US. However, management is still optimistic about the opportunity in Europe 
and expects sales to improve from next year (2025). In Asia, TetraGraph is available in Japan and 
South Korea. We have seen some positive signs in 2024, but Asia sales remain at low levels. The 
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Fukuda Denshi collaboration is of  course good, but we believe their market share is limited, as 
the second largest patient monitoring provider in Japan behind Nihon Kohden.  

Given the business model, its good news to us to see the hospital customer base increasing, adding 
40 new hospitals in Q2(24) to total 370, and that the installed base of  TetraGraph monitors 
increased by over 300 units during the quarter, exceeding 2,600 units by the end of  June 2024. 
Importantly, the growth rate in new installations of  TetraGraph have been accelerating over the 
past year, which will drive sensor sales. We believe larger contracts have a lag of  at least 6-12 
months before the monitors being fully utilized.     

 

Even as many new monitors have been installed LTM, we see positive sings of  improvements in 
the weekly utilisation rates (LTM sensors sold divided by total installed base).  
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Strong order intake in H1 2024  
Behind the good sales development we have seen several larger customer wins, and in the Q2(24) 
report management indicated that none of  the tenders it participated in were lost to competitors 
while in Q1(24) it lost one to a competitor. These tender evaluation processes can be lengthy, 
sometimes going on for up to a year. As we understand it, focus during such processes is mainly 
on the technology and company capacity, rather than pricing. However, we believe competitors 
also are growing their business in this market and are winning new contracts where Senzime are 
not present.  

The customer inflow has been very good, in our view, and the company now has many prestigious 
customers using its system. A selection of  its customer base is presented below. 

Many important hospitals have chosen TetraGraph  

 

Source: Company Material 

Looking at publicly announced contract wins so far in 2024, we estimate these orders represent 
over 500 TetraGraph monitors in the US alone, and annual sensors sales potential of  more than 
SEK25m when fully implemented: 

7 March – Winning a contract from the largest hospital chain in Houston, ordering 250 
TetraGraph monitors, and sensor potential in up to 100,000 surgeries per year. Senzime indicates 
sales opportunity of  SEK50m over the next five years.   

10 April – Announced new contract with multiple top 10-rated US hospital systems, including 
one of  the leading paediatric hospitals in the US, and monitors to robotic surgery rooms of  the 
highest ranked hospital system. In total a market opportunity of  over 20,000 surgeries per year.   

24 April – Awarded another major public tender contract by the US Department of  Veterans 
Affairs (VA), and Senzime has delivered over 100 TetraGraph monitors to VA associated Hospitals 
across the US. 

26 April – Signs a three-year GPO contract with one of  the largest hospital and managed care 
organisations in the US, representing over 40 hospitals serving more than 12.5 million patients 
annually across 11 US states. Hospitals connected to the GPO, will order monitors direct from 
Senzime without additional evaluation and negotiations.   
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7 June – Winning a purchasing contract with the number one ranked children’s hospital system 
in the United States, ordering 40 monitors and performing over 30,000 relevant surgeries per year.   

17 July – Expanding a preexisting contract with a leading, top 10 ranked Integrated Delivery 
Network Healthcare System located in the Southeastern US. The customer is expanding usage of  
TetraGraph to its operating rooms for adult patients, from previously only paediatric use. Order 
represents 75 TetraGraph systems.  

As the customer base grows, we believe the selling process becomes somewhat easier, and 
incoming calls increase, as Senzime can point towards the evaluation processes from large systems. 
In addition, we believe that some of  the larger hospitals eventually will publish articles about 
TetraGraph, adding to a growing documentation of  the system.         

Fast increase of monitor sales has put pressure on margins 
Increasing sales has lifted the gross margin, and we see potential for further improvements going 
forward as sales head higher. However, during the first half  of  2024, the margins came under 
pressure, mainly driven by the increase of  monitor sales, where the gross margin is lower. As the 
utilisation of  the newly installed monitors picks up, we expect to see gross margin to turn-back 
above 70% later this year.  

 

Cost have been stable last 12 months 
In connection with the acquisition of  Research Motion in mid-2022 operating costs increased 
significantly as the organisation grew. Opex in Q2(24) was at SEK39.8m, where selling expenses 
represented SEK24.0m. Management has presented an optimistic view, saying that the current 
level of  expenses can be maintained over the next few quarters with limited need to further 
strengthen the organisation. This is certainly appreciated, as it suggests to us an opportunity to 
leverage near-term sales growth into improved profitability. 
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Earnings and cash flow remain in negative territory 
In Q2(24) Senzime delivered negative EBIT of  SEK34.7m and negative operating cash flow of  
SEK30.9m. At the end of  the quarter, its cash position was SEK80.2m, indicating to us a near-
term need to strengthening the balance sheet.  
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Estimates 
We contend that the rapidly growing installed base and strong customer inflows of  the 
past six months provide a solid foundation for continued high net sales growth in the 
coming years as sensor sales pick up. We believe the company is well-positioned to 
achieve its updated financial goals for 2026, with sales likely to fall in the lower end of  the 
targeted net sales range. Additionally, we expect that this trajectory will enable the 
company to begin generating positive operating cash flow in the second half  of  2026, even 
when accounting for investments in capitalised development costs. 

Since 2020, Senzime has communicated its financial targets for the company, aiming to help 
investors and other stakeholders gain a clearer understanding of  its strategic direction. However, 
these targets have not yet been met, and as illustrated in the chart below, they have essentially been 
postponed every two years, with some adjustments. With this in mind, we believe investors, 
understandably, may view the latest financial targets with some scepticism.  

Timeline of communicated financial ambitions (summarised) 

 

Source: Company Reports, Carnegie Research 

The new financial targets in detail:  

• Rapidly expanding market opportunity: Senzime estimates that the global market for EMG-
based neuromuscular monitoring will grow with a steep trajectory over the next decade, as 
legacy AMG-based technologies are phased out and more accurate and easy-to-use EMG 
solutions are established as the new clinical gold standard in operating rooms. 

• Market leadership: Senzime’s mission is to be the undisputed global market leader in the field 
of  EMG-based quantitative neuromuscular monitoring. 

• Short-term growth guidance: By 2026, reach revenue of  SEK250m–350m and be cash flow 
positive during the year. 

• Longer-term ambitions: 5–7-year milestone to reach revenue exceeding SEK1bn. 

What makes us rather positive about the new targets and view them as credible, is that we have 
seen some pieces falling into place, with new clinical guidelines in the US as the most important. 
The installed base of  monitors is growing rapidly and the company is winning considerable new 
orders. We see scope for considerable sales growth just by increasing utilisation rates of  the current 
installed base, via by increased sensor sales. In discussions with management, we got the 
impression that awareness of  the new clinical guidelines is spreading beyond the usual early 
adopters, and that the company is receiving a growing number of  inquiries from potential new 
customers.  

  

2020 2022 2024

To become market leader, with a long-
term goal of a global market share of 
at least 10%

Reaching net sales of over SEK200m  
in 2023

Reach profitability during 2023

To become market leader, with a long-
term goal of a global market share of at 
least 10%

Reaching net sales of SEK275m-325m 
in 2025

Long-term EBITDA goal of >40%

To be the undisputed global market leader 
in the field of EMG-based quantitative 
neuromuscular monitoring

By 2026, reach revenues of SEK250m-350m 
and be cash flow positive during the year

5-7 year milestone to reach revenues 
exceeding SEK1bn
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With increasing net sales, we see an opportunity for Senzime to gradually improve its profitability 
and reach a positive EBITDA during H2(26e). Key to this development is increasing its installed 
base for TetraGraph and increasing the utilisation rates of  the monitors. We forecast the installed 
base will top 8,000 monitors by the end of  2026 – three times the 2,620 installed at end-Q2(24). 
This development, we forecast, to mainly come from the US where adoption of  new technologies 
is faster, and the healthcare system is somewhat less cost constrained than in particularly Europe. 
In our forecast we have not included any material revenues from the ExSpiron system. 

 

We expect Senzime to achieve positive EBITDA during H2(26) and to become cash flow positive 
by the end of  2026. In our forecast, we project costs to gradually increase from 2025, particularly 
due to higher selling expenses. As the company transitions to positive cash flow, we believe this 
will likely lead to an increase in R&D investments, and likely could also prompt Senzime to invest 
further in ExSpiron system. 
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Our longer-term projections 
As we have outlined in previous sections, we argue that Senzime has a strong product offering, 
backed by clinical data, which provides a solid foundation for becoming one of  the leading players 
in this field. However, we should not ignore that our long-term projections come with a significant 
degree of  uncertainty. To mitigate this uncertainty, we have examined similar cases involving the 
introduction of  other monitoring technologies into the operating room. One case that particularly 
caught our attention was the introduction of  BISindex monitoring systems, which essentially 
monitor patient consciousness during major surgeries. 

This technology was introduced by Aspect Medical Systems in 1996, when it received regulatory 
approval. To our knowledge, BISindex technology has garnered considerable attention in the 
clinical community, but it has not been specifically included in the ASA’s clinical practice guidelines 
in the US. While the ASA has addressed the use of  processed EEG monitoring devices like BIS 
in its broader guidelines and statements, the BISindex monitoring systems has gained significant 
appreciation and adoption over time. Ten years after its approval, Aspect Medical estimated an 
adoption rate exceeding 50% of  all operating rooms in the US, with that figure surpassing 70% 
twelve years after its approval. 

 

We see similarities between the introduction of  BISindex monitoring and quantitative 
neuromuscular monitoring, particularly EMG-based monitors. With the support of  clinical 
guidelines, we estimate that the adoption of  quantitative monitoring will increase significantly in 
the coming years. Consequently, we project that by 2032, 85% of  all operating rooms in the US 
will be equipped with a quantitative monitor. Of  these, we estimate that EMG-based systems will 
capture an 80% market share. 

We believe that the Senzime TetraGraph system has an opportunity to become a leading brand, 
and we forecast that TetraGraph will capture a 20% market share in US operating rooms over the 
next ten years. We find competition from AMG monitors in Europe to be somewhat more 
challenging and estimate a market share of  15% in Germany and only 10% in the rest of  Europe. 
In other markets, such as Australia, Japan, and South Korea, we see an opportunity to reach a 
market share of  15%. We estimate that sensor sales lag monitor sales by about 6-12 months, and 
that when a system is fully implemented will reach a utilisation rate of  75%.  

On the next page, we present our market forecast by region, divided between monitor and sensor 
revenue. To clarify, we expect monitor sales to peak as market penetration reaches its maximum 
level, after which sales will be driven primarily by replacements. We estimate the product life cycle 
to be around five years. 
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This journey is still in its infancy, and we anticipate very strong growth in the coming years, driven 
by an increase in the installed base, which will subsequently boost sensor sales. 

 

 

Long-term, we see an opportunity for Senzime to achieve high profit margins, driven by high 
gross margins (above 70%) and by repeat business growing in importance. We estimate that in the 
longer term the company will achieve EBIT margins of  about 30%. Our longer-term assumption 
has been influenced by other successful small medical technology companies, such as Aspect 
Medical.  

 
 

 

  

0

200

400

600

800

1,000

1,200

1,400

2022 2023 2024e 2025e 2026e 2027e 2028e 2029e 2030e 2031e 2032e 2033e 2034e

Monitor sales Sensor sales

Net sales by product segment 2022-2034 (SEKm)

Source: Company Reports, Carnegie Research

-400

-200

0

200

400

600

800

1,000

1,200

1,400

-10%

-5%

0%

5%

10%

15%

20%

25%

30%

35%

2022 2023 2024e 2025e 2026e 2027e 2028e 2029e 2030e 2031e 2032e 2033e 2034e

Net sales EBIT EBIT margin

Long-term forecast 2022-2034e (SEKm)

Source: Company Reports, Carnegie Research



 

 

     c 
  

Senzime 
 

   

      
 16 September 2024 Commissioned Research sponsored by Senzime 45  

With a high-margin business and a significant opportunity to generate recurring revenue from its 
sensors, we estimate that expenses in the coming years will grow at a slower pace than sales. As 
the business turns profitable and EBIT margins reach 30%, we project costs then to grow in line 
with sales. 

  

As the business matures, we estimate that Senzime will generate strong cash flow, with free cash 
flow reaching approximately 70% of  EBITA. However, we want to emphasize the short-term 
need for Senzime to strengthen its balance sheet, and as a result, we have included a cash injection 
of  SEK135m in 2024 in our projections. 

 

In the coming pages we present our financial estimates in more detail.  
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P&L (SEKm) 2023 2024e 2025e

Q1 Q2 Q3 Q4 Q1 Q2 Q3e Q4e Q1e Q2e Q3e Q4e 2021 2022 2023 2024e 2025e 2026e

Net sales 7.3 8.5 9.2 10.9 12.1 14.9 17.7 21.3 24.4 29.7 37.0 43.0 11.0 14.0 35.8 66.0 134.1 254.0

Change Y/Y % 209% 149% 146% 138% 66% 76% 93% 96% 101% 99% 109% 102% 18% 28% 155% 85% 103% 89%

Total Income 7.3 8.5 9.2 10.9 12.1 14.9 17.7 21.3 24.4 29.7 37.0 43.0 11.0 14.0 35.8 66.0 134.1 254.0

Costs of goods sold -6.3 -6.6 -6.9 -7.6 -8.6 -9.9 -10.1 -10.8 -11.5 -12.8 -14.9 -16.3 -15.9 -18.4 -27.4 -39.5 -55.5 -85.5

% of sales -87% -78% -75% -70% -71% -66% -57% -51% -47% -43% -40% -38% -145% -131% -77% -60% -41% -34%

Gross profit 1.0 1.8 2.2 3.3 3.5 5.1 7.6 10.5 12.9 16.9 22.1 26.7 -4.9 -4.4 8.3 26.6 78.6 168.5

Margin % 13% 22% 25% 30% 29% 34% 43% 49% 53% 57% 60% 62% -45% -31% 23% 40% 59% 66%

Development expenditure -4.9 -5.4 -4.2 -4.9 -6.4 -5.6 -5.0 -5.5 -5.4 -5.6 -5.9 -6.5 -12.5 -19.5 -19.4 -22.5 -23.4 -30.6

% of sales -68% -64% -46% -45% -53% -37% -28% -26% -22% -19% -16% -15% -114% -139% -54% -34% -17% -12%

Selling expenses -15.6 -21.4 -18.4 -22.3 -22.2 -24.0 -23.0 -23.4 -22.0 -22.0 -23.3 -24.9 -39.5 -70.0 -77.7 -92.7 -92.2 -109.0

% of sales -214% -253% -201% -206% -183% -161% -130% -110% -90% -74% -63% -58% -360% -499% -217% -140% -69% -43%

Administrative expenses -11.3 -14.3 -9.8 -9.7 -8.7 -10.0 -8.0 -8.6 -8.1 -8.3 -8.9 -9.5 -28.2 -44.3 -45.1 -35.2 -34.7 -38.9

% of sales -155% -169% -107% -90% -72% -67% -45% -40% -33% -28% -24% -22% -257% -316% -126% -53% -26% -15%

Other operating income/costs -0.5 4.0 -0.5 -6.4 4.5 -0.2 0.0 0.0 0.4 -0.1 0.1 0.0 1.0 4.3 -3.5 4.3 0.3 0.0

% of sales -7% 47% -6% -59% 37% -1% 0% 0% 2% 0% 0% 0% 9% 31% -10% 7% 0% 0%

Depreciations and impairment of intangible assets -1.4 -1.4 -1.4 -1.4 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 0.0 -2.9 -5.8 -6.0 -6.0 -6.0

% of sales -20% -17% -16% -13% -12% -10% -8% -7% -6% -5% -4% -3% -21% -16% -9% -4% -2%

Depreciations and impairment of tangible assets -3.5 -3.6 -3.7 -4.0 -3.9 -4.0 -4.0 -4.0 -3.9 -3.9 -3.9 -3.9 -10.9 -10.8 -14.2 -15.0 -15.1 -15.2

% of sales -48% -43% -40% -37% -32% -27% -23% -19% -16% -13% -11% -9% -99% -77% -40% -23% -11% -6%

EBIT -31.4 -35.3 -30.6 -40.1 -29.3 -34.7 -28.4 -27.1 -22.0 -19.2 -15.9 -14.2 -84.2 -133.9 -137.4 -119.5 -71.3 -10.0

Margin % -431% -417% -334% -369% -242% -233% -160% -127% -90% -65% -43% -33% -767% -954% -384% -181% -53% -4%

Non recurring items 0.0 -6.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -16.8 -6.8 0.0 0.0 0.0

Adj. EBIT -31.4 -28.5 -30.6 -40.1 -29.3 -34.7 -28.4 -27.1 -22.0 -19.2 -15.9 -14.2 -84.2 -117.1 -130.5 -119.5 -71.3 -10.0

Margin % -431% -336% -334% -369% -242% -233% -160% -127% -90% -65% -43% -33% -767% -834% -365% -181% -53% -4%

Adj. EBITA -30.0 -27.0 -29.2 -38.6 -27.8 -33.2 -26.9 -25.6 -20.5 -17.7 -14.4 -12.7 -84.2 -114.2 -124.8 -113.5 -65.3 -4.0

Margin % -411% -319% -318% -356% -230% -223% -152% -120% -84% -60% -39% -29% -767% -814% -349% -172% -49% -2%

Adj. EBITDA -26.5 -23.4 -25.5 -34.7 -23.9 -29.2 -22.9 -21.6 -16.6 -13.8 -10.5 -8.8 -73.3 -103.4 -110.0 -98.0 -49.7 11.7

Margin % -363% -276% -278% -319% -197% -196% -129% -101% -68% -46% -28% -20% -668% -737% -308% -148% -37% 5%

Net financials -0.3 0.0 0.0 0.5 0.6 0.5 0.4 0.3 0.3 0.3 0.3 0.3 -0.1 -0.5 0.2 1.1 0.3 0.0

Profit/loss before tax -31.7 -35.3 -30.6 -39.6 -28.7 -34.3 -28.0 -26.8 -21.7 -18.9 -15.6 -13.9 -84.3 -134.4 -137.2 -118.4 -71.0 -10.0

Taxes for the period 0.9 0.9 0.4 0.8 0.8 0.8 0.6 0.5 0.5 0.4 0.2 0.1 2.1 1.7 3.0 2.5 0.9 0.3

Tax rate % -3% -3% -1% -2% -3% -2% -2% -2% -2% -2% -1% -1% -3% -1% -2% -2% -1% -3%

Profit/loss for the year -30.8 -34.4 -30.2 -38.8 -27.9 -33.4 -27.4 -26.3 -21.3 -18.6 -15.4 -13.8 -82.1 -132.7 -134.1 -115.9 -70.1 -9.7

EPS -0.34 -0.38 -0.30 -0.32 -0.23 -0.28 -0.23 -0.22 -0.18 -0.15 -0.13 -0.12 -1.35 -1.89 -1.36 -0.97 -0.59 -0.08

Adj. EPS -0.34 -0.38 -0.30 -0.32 -0.23 -0.28 -0.23 -0.22 -0.18 -0.15 -0.13 -0.12 -1.35 -1.61 -1.23 -0.92 -0.54 -0.03

Source: Company Reports, Carnegie Research

Costs of goods sold, excluded depreciations -2.2 -2.5 -2.7 -3.1 -4.2 -5.4 -5.7 -6.4 -7.0 -8.3 -10.4 -11.8 -5.0 -5.1 -10.5 -21.7 -37.5 -67.5

% of sales -31% -29% -30% -28% -35% -36% -32% -30% -29% -28% -28% -28% -46% -36% -29% -33% -28% -27%

Gross profit, excluded COGS depreciations 5.1 6.0 6.4 7.8 7.9 9.5 12.0 14.9 17.4 21.4 26.6 31.2 6.0 9.0 25.2 44.3 96.6 186.5

Margin % 69% 71% 70% 72% 65% 64% 68% 70% 72% 72% 72% 73% 54% 64% 71% 67% 72% 73%

Source: Company Reports, Carnegie Research
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P&L (SEKm)

2021 2022 2023 2024e 2025e 2026e

Net sales 11.0 14.0 35.8 66.0 134.1 254.0

Change Y/Y % 18% 28% 155% 85% 103% 89%

Total Income 11.0 14.0 35.8 66.0 134.1 254.0

Costs of goods sold -15.9 -18.4 -27.4 -39.5 -55.5 -85.5

% of sales -145% -131% -77% -60% -41% -34%

Gross profit -4.9 -4.4 8.3 26.6 78.6 168.5

Margin % -45% -31% 23% 40% 59% 66%

Development expenditure -12.5 -19.5 -19.4 -22.5 -23.4 -30.6

% of sales -114% -139% -54% -34% -17% -12%

Selling expenses -39.5 -70.0 -77.7 -92.7 -92.2 -109.0

% of sales -360% -499% -217% -140% -69% -43%

Administrative expenses -28.2 -44.3 -45.1 -35.2 -34.7 -38.9

% of sales -257% -316% -126% -53% -26% -15%

Other operating income/costs 1.0 4.3 -3.5 4.3 0.3 0.0

% of sales 9% 31% -10% 7% 0% 0%

Depreciations and impairment of intangible assets 0.0 -2.9 -5.8 -6.0 -6.0 -6.0

% of sales -21% -16% -9% -4% -2%

Depreciations and impairment of tangible assets -10.9 -10.8 -14.2 -15.0 -15.1 -15.2

% of sales -99% -77% -40% -23% -11% -6%

EBIT -84.2 -133.9 -137.4 -119.5 -71.3 -10.0

Margin % -767% -954% -384% -181% -53% -4%

Non recurring items 0.0 -16.8 -6.8 0.0 0.0 0.0

Adj. EBIT -84.2 -117.1 -130.5 -119.5 -71.3 -10.0

Margin % -767% -834% -365% -181% -53% -4%

Adj. EBITA -84.2 -114.2 -124.8 -113.5 -65.3 -4.0

Margin % -767% -814% -349% -172% -49% -2%

Adj. EBITDA -73.3 -103.4 -110.0 -98.0 -49.7 11.7

Margin % -668% -737% -308% -148% -37% 5%

Net financials -0.1 -0.5 0.2 1.1 0.3 0.0

Profit/loss before tax -84.3 -134.4 -137.2 -118.4 -71.0 -10.0

Taxes for the period 2.1 1.7 3.0 2.5 0.9 0.3

Tax rate % -3% -1% -2% -2% -1% -3%

Profit/loss for the year -82.1 -132.7 -134.1 -115.9 -70.1 -9.7

EPS -1.35 -1.89 -1.36 -0.97 -0.59 -0.08

Adj. EPS -1.35 -1.61 -1.23 -0.92 -0.54 -0.03

Source: Company Reports, Carnegie Research

Costs of goods sold, excluded depreciations -5.0 -5.1 -10.5 -21.7 -37.5 -67.5

% of sales -46% -36% -29% -33% -28% -27%

Gross profit, excluded COGS depreciations 6.0 9.0 25.2 44.3 96.6 186.5

Margin % 54% 64% 71% 67% 72% 73%

Source: Company Reports, Carnegie Research
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Balance Sheet (SEKm)

2021 2022 2023 2024e 2025e 2026e

Assets

intangible assets 1.2 175.5 163.3 157.1 151.1 145.1

capitalised development 73.0 67.8 63.9 64.3 66.9 75.3

tangible assets 1.3 2.3 2.6 3.6 4.9 6.8

lease assets 1.9 13.8 11.9 24.0 26.7 31.5

non-interest bearing financial assets 1.7 4.1 4.4 4.4 4.4 4.4

non-current assests 79.1 263.5 246.1 253.5 254.1 263.2

inventories 8.8 21.7 20.3 24.9 35.6 43.6

receivables 4.9 4.2 8.6 14.1 21.0 32.6

prepaid expenses and accrued income 1.3 1.7 2.2 4.0 5.8 7.0

other current assets (included in NWC) 5.6 5.6 5.2 4.3 6.3 8.1

cash and cash equivalents 74.9 26.0 151.0 165.9 93.3 72.7

current assets 95.6 59.2 187.4 213.2 162.0 164.0

Total assets 174.6 322.7 433.5 466.7 416.0 427.2

Equity and liabilities

shareholders' equity 150.6 261.9 375.5 394.6 324.5 314.8

deferred tax liability 9.7 25.4 21.8 19.0 17.9 17.9

pension provisions 1.7 2.9 3.8 3.8 3.8 3.8

lease liabilities 0.6 10.5 8.6 19.8 21.1 23.3

non-current liabilities 12.1 38.8 34.1 42.5 42.8 45.0

current IB debt 1.0 2.5 2.9 2.9 2.9 2.9

payables 3.9 7.3 5.1 9.2 17.9 25.6

accrued expenses and deferred income 5.0 8.8 11.9 13.4 19.4 28.0

other current non-IB liabilities (included in NWC) 2.1 3.3 4.0 4.1 8.6 11.0

current liabilities 12.0 22.0 24.0 29.6 48.8 67.5

Total equity and liabilities 174.6 322.7 433.5 466.7 416.0 427.2

Source: Company Reports, Carnegie Research

Cash flow (SEKm)

2021 2022 2023 2024e 2025e 2026e

EBITDA -73.2 -118.4 -116.8 -98.0 -49.7 11.7

paid taxes -0.3 -0.2 -0.3 -0.2 -0.1 0.3

change in NWC -9.5 -4.0 -1.6 -5.3 -2.2 -3.9

non-cash adjustments 1.6 -14.2 0.0 0.0 0.0 0.0

Total operating activities -81.3 -136.8 -118.8 -103.6 -52.0 8.1

capex tangible assets -1.2 -1.0 -1.0 -1.5 -1.8 -2.4

capitalised development costs -1.8 -4.0 -6.9 -11.8 -14.4 -20.4

Total investing activities -3.0 -5.0 -7.8 -13.3 -16.2 -22.8

net financial items (ex interest on leases) 0.0 0.0 0.9 1.8 1.2 1.0

actual lease payments -0.9 -2.4 -4.6 -5.0 -5.6 -6.8

dividend paid 0.0 0.0 0.0 0.0 0.0 0.0

share issues 0.0 94.7 250.2 135.0 0.0 0.0

Total financing activities -0.9 92.4 246.5 131.8 -4.4 -5.8

Operating cash flow -81.3 -136.8 -118.8 -103.6 -52.0 8.1

Free cash flow -85.2 -144.1 -130.3 -120.1 -72.6 -20.5

Net cash flow -85.2 -49.4 119.9 14.9 -72.6 -20.5

Source: Company Reports, Carnegie Research
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Valuation and risks 
We value Senzime with a fair value range of  SEK10–14 per share. Our valuation is based 
on a combination of  a DCF model and a peer valuation approach, with the valuation range 
determined by two different DCF scenarios. The lower reflects our explicit forecast, while 
the upper end reflects a scenario were Senzime delivers according to the high end of  its 
financial targets. Given the company’s track record of  not meeting its previous financial 
targets, it is understandable that investors view the new targets with some scepticism and 
are hesitant to price them into the stock. However, as the trajectory of  achieving its goals 
becomes clearer, we expect this valuation gap to close. 

As we mentioned in the estimates section, we believe that Senzime is positioned to deliver strong 
growth for many years to come. In our initial DCF, we find some confidence in the new financial 
targets and expect the company will reach its longer-term goal, with net sales exceeding SEK1bn, 
by 2031. When it comes to its financial position, we assume Senzime will become cash flow 
positive by the end of  2026 and achieve profitability in the following year, as the net sales exceed 
SEK300m. The high gross margins of  over 70% should enable strong operating margins as the 
business turns profitable, and we expect to see EBITA margins of  30%. 

In our cash flow valuation, we apply a 15% discount rate (WACC) to account for the uncertainty 
surrounding the speed of revenue ramp-up and to address balance sheet risks, considering that 
Senzime remains loss-making and will require additional capital injections.  

 

 

  

Terminal

DCF assumptions - Summary 2024e 2025e 2026e 4-5 6-10 11-15 16-20 period

Total sales growth 84.7% 103.1% 89.4% 65.0% 11.2% 3.0% 2.6% 2.0%

EBITDA margin -148.5% -37.1% 4.6% 31.0% 32.9% 32.9% 33.0% 33.0%

Depreciation % of sales -23.4% -11.6% -6.2% -3.5% -3.0% -3.0% -3.0% -3.0%

EBITA margin -171.9% -48.7% -1.6% 27.5% 29.9% 29.9% 30.0% 30.0%

Amortisations % of sales -9.1% -4.5% -2.4% -2.4% -1.4% 0.0% 0.0% 0.0%

EBIT margin -181.0% -53.2% -3.9% 25.1% 28.5% 29.9% 30.0% 30.0%

Capex % of sales -43.6% -16.6% -12.1% -3.5% -3.0% -3.0% -3.0% -3.0%

Paid tax rate 0.2% 0.2% -3.0% -6.5% -15.2% -20.6% -20.6% -20.6%

NWC to sales 31.2% 17.0% 10.5% 10.5% 10.5% 10.5% 10.5% 10.5%

Sales 66 134 254 563 1 030 1 280 1 462 1 569

EBITDA -98 -50 12 175 338 421 482 518

Capex -29 -22 -31 -19 -31 -38 -44 -47

Taxes 0 0 0 -10 -48 -79 -90 -97

Other -5 -2 -4 -23 -10 -4 -4 2 447

Free cash flow -132 -74 -23 122 249 300 344 2 821

Discounted FCF -123 -60 -16 69 88 53 30 185

Share of total discounted FCF -13% -6% -2% 14% 45% 27% 15% 19%

Valuation (curr.)m Per share WACC assumptions

EV (discounted FCF) 979 8.2 Risk free interest rate 4.0%

- Net debt (2023) 136 1.1 Debt risk premium 0.5%

+ Associates 0 0.0 Equity risk premium 4.0%

- Minority interest 0 0.0 Equity beta 2.75

- Outstanding warrants 0 0.0 Cost of Equity 15.0%

Other debt adjustments 0 0.0 Tax rate 20.6%

ESG penalty 0 0.0 After tax cost of debt 0.0%

Equity value at YE (23) 1 115 9.3 Equity weight 100%

Time adjustment 115 1.0 WACC 15.0%

Dividend 0 0.0

Current equity value 1 230 10.3

Source: Carnegie Research

Average year
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As can be seen in the table below, the implied value per share derived from the DCF are sensitive 
to the WACC, the terminal growth rate and our terminal EBIT margin assumptions.  

  

In our sales model, we anticipate a somewhat slower ramp-up of  net sales comparing to the more 
optimistic scenario of  the company upper band in its financial goals, resulting in a flatter growth 
trajectory. The more positive scenario, is based on the upper bound of  Senzime’s financial goals, 
reaching SEK350m in 2026 and net sales of  SEK1bn in 2029. The assumptions are presented in 
the table on the next page. 

 

 

12.0% 13.0% 14.0% 15.0% 16.0% 17.0% 18.0%

20.0% 12.1 10.8 9.7 8.8 8.1 7.4 6.8

25.0% 13.4 11.9 10.6 9.5 8.8 7.9 7.1

30.0% 14.7 13.0 11.5 10.3 9.1 8.2 7.5

35.0% 16.0 14.0 12.4 11.0 9.8 8.8 8.0

40.0% 17.3 15.1 13.3 11.8 10.4 9.3 8.4

Source: Carnegie Research
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25.0% 13.4 11.9 10.6 9.5 8.8 7.9 7.1

30.0% 14.7 13.0 11.5 10.3 9.1 8.2 7.5

35.0% 16.0 14.0 12.4 11.0 9.8 8.8 8.0

40.0% 17.3 15.1 13.3 11.8 10.4 9.3 8.4

Source: Carnegie Research

WACC

Te
rm

in
al

 G
ro

w
th

 (
%

)

0.0

200.0

400.0

600.0

800.0

1000.0

1200.0

1400.0

1600.0

2024e 2025e 2026e 2027e 2028e 2029e 2030e 2031e 2032e 2033e 2034e

Our expectations Upper end of Senzime's financial targets

Valuation scenarios - Net Sales (SEKm)

Source: Carnegie Research



 

 

     c 
  

Senzime 
 

   

      
 16 September 2024 Commissioned Research sponsored by Senzime 51  

 

We want to highlight that the company currently has four employee stock option programmes 
running, comprising a total of  2,116,000 allocated options that have not yet expired. However, 
most of  the exercise prices exceed the top of  our fair value range; only one has a strike price 
within, representing 995,000 options. A new programme was approved at the annual general 
meeting in May 2024, totalling 1,200,000 options, with allocations scheduled to take place during 
the third quarter of  2024.  

 

 

 

 

 

 

 

 

  

Terminal

DCF assumptions - Summary 2024e 2025e 2026e 4-5 6-10 11-15 16-20 period

Total sales growth 107.0% 136.5% 100.0% 55.0% 11.3% 3.1% 2.6% 2.0%

EBITDA margin -121.7% -5.0% 30.8% 30.1% 32.6% 32.8% 33.0% 33.0%

Depreciation % of sales -20.9% -8.9% -4.5% -3.5% -3.0% -3.0% -3.0% -3.0%

EBITA margin -142.6% -13.9% 26.3% 26.6% 29.6% 29.8% 30.0% 30.0%

Amortisations % of sales -8.1% -3.4% -1.7% -1.7% -1.0% 0.0% 0.0% 0.0%

EBIT margin -150.7% -17.4% 24.6% 24.9% 28.6% 29.8% 30.0% 30.0%

Capex % of sales -38.9% -12.7% -8.8% -3.5% -3.0% -3.0% -3.0% -3.0%

Paid tax rate 0.2% 0.2% 0.4% -6.5% -15.2% -20.6% -20.6% -20.6%

NWC to sales 27.8% 13.0% 7.6% 7.6% 7.6% 7.6% 7.6% 7.6%

Sales 74 175 350 707 1 236 1 562 1 784 1 914

EBITDA -90 -9 108 214 402 513 589 632

Capex -29 -22 -31 -24 -37 -47 -54 -57

Taxes 0 0 0 -13 -57 -96 -110 -118

Other -5 -2 -4 -19 -9 -4 -3 3 000

Free cash flow -124 -33 73 159 299 366 421 3 456

Discounted FCF -116 -27 52 90 106 64 37 226

Share of total discounted FCF -9% -2% 4% 13% 39% 24% 14% 17%

Valuation (curr.)m Per share WACC assumptions

EV (discounted FCF) 1 351 11.3 Risk free interest rate 4.0%

- Net debt (2023) 136 1.1 Debt risk premium 0.5%

+ Associates 0 0.0 Equity risk premium 4.0%

- Minority interest 0 0.0 Equity beta 2.75

- Outstanding warrants 0 0.0 Cost of Equity 15.0%

Other debt adjustments 0 0.0 Tax rate 20.6%

ESG penalty 0 0.0 After tax cost of debt 0.0%

Equity value at YE (23) 1 487 12.4 Equity weight 100%

Time adjustment 153 1.3 WACC 15.0%

Dividend 0 0.0

Current equity value 1 640 13.7

Source: Carnegie Research

Average year
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The selected peer group represents Swedish medical technology companies with a fast-growth 
profile. This includes a mix of  companies, ranging from very small, fast-growing ones similar to 
Senzime, to larger, more mature firms that are still growing at a fast pace. In the peer group 
valuation approach, we apply the average EV/S multiple for 2026e of  5.5x to our net sales 
estimates for 2026, which gives us a valuation of  SEK12.4 per share.  

 

 
 

  

Fast growing Swedish Healthcare Companies

Mcap.

(SEKm) 2024e 2025e 2026e 2024e 2025e 2026e 2024e 2025e 2026e 2024e 2025e 2026e

Bico* 3 598 2.0x 1.8x 1.5x n.a. 19.3x 12.4x 23.8x 13.6x 10.1x n.a. n.a. 36.7x

Biogaia* 11 764 7.3x 6.6x 6.0x 25.3x 20.1x 18.0x 23.8x 19.1x 17.2x 33.7x 27.1x 24.1x

Biotage** 14 609 6.8x 6.0x 5.4x 28.5x 23.2x 19.3x 25.2x 20.9x 17.6x 50.7x 37.8x 28.6x

Bonesupport* 20 329 22.4x 16.6x 12.8x 122.1x 65.5x 42.7x 120.5x 64.9x 42.4x 161.3x 87.3x 57.7x

Cellavision* 6 583 8.6x 7.6x 6.8x 34.2x 28.9x 24.9x 27.8x 23.7x 20.6x 44.7x 38.1x 33.2x

C-RAD** 1 383 2.4x 2.1x 1.8x n.a. n.a. n.a. 14.8x 10.4x 7.7x 22.7x 15.0x 11.1x

Devyser* 1 897 7.1x 4.7x 3.6x n.a. 32.1x 17.7x n.a. 25.2x 14.8x n.a. 40.2x 23.5x

Mentice** 690 2.0x 1.7x 1.4x 43.8x 19.3x 14.9x 23.6x 11.4x 8.1x n.a. 46.2x 21.7x

Ossdsign* 707 5.0x 4.0x 3.2x n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Raysearch* 5 718 4.9x 4.3x 3.7x 27.6x 22.0x 16.7x 11.3x 10.2x 9.0x 36.1x 29.8x 23.2x

Sectra* 51 590 14.6x 12.4x 10.6x 75.2x 60.7x 50.5x 64.5x 52.9x 44.5x 97.8x 79.7x 66.8x

Sedana Medical** 2 290 12.3x 8.3x 5.2x n.a. n.a. n.a. n.a. n.a. 50.6x n.a. n.a. 288.5x

Surgical Sciences* 6 189 5.7x 4.8x 3.9x 23.3x 15.8x 12.2x 20.1x 13.7x 10.8x 39.0x 26.7x 21.7x

SynthethicMR** 513 6.4x 5.0x 3.9x 51.2x 25.5x 14.4x 44.7x 19.8x 10.8x n.a. 38.5x 17.4x

Vitrolife* 33 537 9.0x 7.9x 7.2x 28.9x 24.6x 22.8x 26.4x 22.8x 21.1x 53.9x 44.3x 40.8x

Xvivio Perfusion* 15 718 18.5x 13.8x 10.9x 139.1x 59.8x 42.5x 84.3x 46.2x 34.6x 150.1x 78.3x 56.0x

Average 11 070 8.4x 6.7x 5.5x 54.5x 32.1x 23.8x 39.3x 25.3x 21.3x 69.0x 45.3x 50.1x

High 22.4x 16.6x 12.8x 139.1x 65.5x 50.5x 120.5x 64.9x 50.6x 161.3x 87.3x 288.5x

Low 2.0x 1.7x 1.4x 23.3x 15.8x 12.2x 11.3x 10.2x 7.7x 22.7x 15.0x 11.1x

Weigthed average 12.2x 10.0x 8.4x 61.1x 41.6x 32.9x 51.7x 36.7x 30.1x 81.3x 57.6x 50.4x

*Carnegie estimates, **Factset consensus per close 12 September 2024 Source: Carnegie Research, Factset

P/EEV/S EV/EBITA EV/EBITDA
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Risks and considerations 
Here we outline the key risks that we believe apply to Senzime. It is not intended to be a 
comprehensive listing of  the risks the company may face, but rather includes those risks 
that we consider most relevant, and it is not presented in any particular order. We believe 
key risks to our estimates are associated with uncertainty about competition, preferences 
about the need of  implementing routine use of  neuromuscular monitoring, cost 
constrained hospital budgets, and financing needs.    

Low visibility into competition 
Most of  Senzime’s competitors either are private companies or are very large multinational 
companies where neuromuscular monitoring is only a small part of  the business, and thus not 
separately reported. This may lead us to over or underestimate competitors.  

Market acceptance 
There are risks associated with how willing hospitals are to implement routine use of  quantitative 
neuromuscular monitoring. Even though guidelines have been issued in favour of  such routines 
when using neuromuscular blocking drugs, they are not mandatory. Customers may want to avoid 
the investment and the recurring costs of  implementing EMG-based solutions. 

Financing risks  
Senzime is growing fast, and profitability is improving. We expect the company to become cash 
flow positive during 2026, but before reaching that point we see the need for additional financing.  

Technological and intellectual property risk 
The medical technology industry is characterised by a high degree of  innovation, leading to fast 
and continuous development of  current and new technologies. This poses a risk for Senzime, 
which today is heavily dependent on one product line and its technology. Senzime has an active 
IP strategy with multiple patents approved in relevant countries.  

Regulatory risk 
Senzime is dependent on positive regulatory outcomes to receive market approval of  its products. 
However, as a non-invasive tool for monitoring the patients the bar is relatively lower than for 
many other medical technology systems. 

Currency risk 
The company’s revenue is highly dependent on fluctuation of  the USD, as more than 70% of  
sales is in the US, while a smaller part of  the organisation is in the US. In addition, there are 
balance sheet risks; as Senzime grows in the US, assets and liabilities are translated from the foreign 
operation’s currency to SEK, at closing date rates. Currently the company does not hedge its 
revenue streams.  

Customer budget risk 
Healthcare services is a cost and investment intensive business with rather low margins. We believe 
TetraGraph is the leading product in the industry and is priced accordingly. It may thus be 
tempting for cost-sensitive healthcare facilities to purchase cheaper alternatives.  
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Sustainability 
We note that Senzime is committed to conducting business responsibly and ethically, 
advancing its sustainability efforts while striving toward the UN Sustainable Development 
Goals. Its products have the potential to improve healthcare and protect patients from 
unnecessary harm during critical surgical procedures.  

Senzime has demonstrated strong dedication to implementing its sustainability strategy by 
obtaining ISO 14001 certification and signing on to the United Nations Global Compact initiative. 
The company has implemented a Code of  Conduct and Partner Code of  Conduct, with a 
framework for how Senzime does business and which its partners are expected to comply with.  

Another key aspect of  its sustainability commitment has been improving product components to 
enhance durability, reduce maintenance needs, and minimize unnecessary waste to ensure minimal 
environmental impact. We believe Senzime ticks many of  the goals established by the United 
Nations. We believe that leading in sustainability within its niche can offer a significant advantage 
over competitors when competing for larger tenders. 

The UN Sustainable Development Goals 

 

Source: United Nations 

Sustainability related risks 
The main sustainability risks for Senzime are related to its subcontractors or distributors, not 
fulfilling responsible conducting business to its employees. Although the company regularly 
conducts checks on its distributors and subcontractors, it can be challenging for a smaller company 
to exert influence over other, sometimes larger, entities. Another risk is corruption, particularly 
among distributors, as healthcare systems in several countries are regularly exposed to it. This risk 
may be exacerbated in the context of  large procurements. 

Senzime could also face potential environmental risks from subcontractors, as it does not directly 
oversee the manufacturing process of  its products. This presents a risk that the company may not 
be able to ensure that the manufacturer is properly disposing of  harmful waste, controlling 
pollution, or managing other environmental impacts during production. 

 

 


